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A B S T R A C T
C o r n e ll ,  P a t r ic e  S . ,  M . S . ,  W in te r  1980 W ild l i fe  B io lo g y
P ro n g h o rn  F a w n  M o r ta l i t y  F o llo w in g  C o yo te  C o n tro l on the  
N a tio n a l B is o n  R an ge (6 9 pp. )
D ir e c to r :  B a r t  W . O 'G a ra
To s tudy p ro n g h o rn  (A n tilo c a p ra  a m e r ic a n a ) fa w n  m o r ta l i t y  in  
th e  absence  of coyotes (C an is  la t r a n s ) on the  N a t io n a l B iso n  
R an ge (N B R ), M o ie s e , M o n ta n a , 19 coyotes w e re  k il le d  b eg in n in g  
2 w eeks  b e fo re  the  1978 fa w n in g  season  and co n tin u in g  fo r  4 w eeks  
th ro u g h  the p eak  fa w n in g  p e r io d . S p rin g  and s u m m e r  o b s e rv a ­
tio n s  and the re s u lts  f r o m  a scent s ta tio n  lin e  in d ic a te d  the  
c o n tro l e f fo r t  w as th o ro u g h .
T h ir t y - f o u r  p ro n g h o rn  faw ns w e re  ra d io -ta g g e d  b e tw ee n  20  
M a y  and 7 June, 1978 . T h e  faw ns w e re  tra c k e d  d a ily  to  d is c o v e r  
causes  of death  d u rin g  the f i r s t  m onths fo llo w in g  b ir th .  O f the  
tagged  s a m p le , 22 died; 82% of these  deaths o c c u rre d  w ith in  3 
w eeks  of b ir th .
T h e  d is c o v e ry  of 2 untagged fa w n  c a rc a s s e s  p ro v id e d  cause of 
d eath  d a ta  fo r  24 faw ns in  a l l .  T h e  10 faw ns d e f in ite ly  k i l le d  by  
p re d a to rs  in c lu d e d  3 b y  bo bcats  (L y n x  r u fu s ), 4 by  G o lden  E a g le s  
(A q u ila  c h ry s a e to s ), and 3 b y  u n id e n tifie d  p re d a to rs . O f the  
o th e r  14 fa w n s , 1 m a y  h ave  succu m b ed  to  c a p tu re  m y o p a th y  
in duced  b y  an e a g le , and coyotes  p ro b a b ly  consum ed 3 o th e rs , 
but d id  not n e c e s s a r i ly  k i l l  th e m . T h e  re m a in in g  10 in c lu d e d  7 
w ho w e re  a p p a re n tly  h e a lth y  and w hose ra p id  d is a p p e a ra n c e  w as  
m o s t p la u s ib ly  e x p la in e d  b y  p re d a to r  in v o lv e m e n t.
O f a to ta l e s t im a te d  92 faw ns  b o rn  on the  N B R , 64 (70% ) w e re  
dead by 1 A u g u st, and 65 (71% ) d ied  b e fo re  m id -O c to b e r . D e s p ite  
coyote  c o n tro l, fa w n  m o r ta l i t y  re m a in e d  h ig h , a ltho ugh  a s ig n i f i ­
cant d if fe re n c e  in  m o r ta l i t y  ra te s  w as no ted  b e tw e en  the 2 m a jo r  
fa w n in g  a re a s . T h e  m o r ta l i t y  r a te  w as 93% on fa w n in g  grounds  
w h e re  the  b o bcat and e ag le  k i l ls  o c c u rre d , but i t  w as on ly  2 7% in  
th e  fa w n in g  a re a  w h e re  c o y o te -re la te d  m o r ta l i t y  had been v e r y  
h ig h  s in c e  1975; o th e r m o r ta l i t y  fa c to rs  d id  not s ig n if ic a n t ly  
co m p e n s a te  fo r  coyote  p re d a tio n  th e r e .  B ecau se  65% of th e  N B R  
h e rd  a p p a re n tly  w as o v e r  7 y e a rs  old in  1978 , in c re a s e d  s u r v iv a l  
in  th is  a re a  m a y  p re v e n t a s e v e re  p o p u la tio n  d e c lin e  in  2 -3  y e a r s .
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A C K N O W L E D G E M E N T S
F in a n c ia l  s u p p o r t  f o r  th e  s tu d y  w a s  p r o v id e d  b y  th e  D e n v e r  
W i l d l i f e  R e s e a r c h  C e n t e r ,  th e  N a t io n a l  R i f l e  A s s o c ia t io n ,  an d  th e  
M o n ta n a  C o o p e r a t iv e  W i ld l i f e  R e s e a r c h  U n i t .  N a t io n a l  B is o n  R a n g e  
p e r s o n n e l  p r o v id e d  lo d g in g  a t  th e  s tu d y  s i t e ,  a n d  w e r e  m o s t  h e lp fu l  
th r o u g h o u t  th e  s tu d y .
I  e x p r e s s  s p e c ia l  th a n k s  to  D r .  B a r t  O 'G a r a ,  m y  m a jo r  
a d v is o r ,  f o r  p r o v id in g  s o  m u c h  a s s is ta n c e  a n d  a d v ic e  d u r in g  th e  f ie ld  
s e a s o n  a n d  p r e p a r a t io n  o f th e  m a n u s c r ip t .  I  a ls o  th a n k  D r s .  L e e  
M e t z g a r  a n d  J o h n  H a r r i s ,  th e  o th e r  c o m m it te e  m e m b e r s ,  f o r  c r i t i c a l  
r e v ie w  o f th e  m a n u s c r ip t .
R o d  F ly n n  a s s is te d  w i t h  a l l  a s p e c ts  o f th e  s tu d y  d u r in g  th e  
f i r s t  fe w  w e e k s  an d  h is  a d v ic e  g r e a t ly  im p r o v e d  m y  r a d io - t r a c k i n g  
te c h n iq u e . D a n  P o n d  a ls o  g e n e r o u s ly  c o n t r ib u te d  t im e  a s s is t in g  m e  
w it h  f i e ld  w o r k .  T h e  e n th u s ia s t ic  a s s is ta n c e  o f m a n y  s tu d y  v o lu n t e e r s ,  
p a r t i c u l a r l y  th a t  o f S h a ro n  G a u g h a n , m a d e  ta g g in g  3 4  fa w n s  p o s s ib le .
F o r  h is  th o u g h t p r o v o k in g  c o m m e n ts  an d  r e v ie w  o f m y  w r i t i n g ,  
I  a m  g r a t e f u l  to  J o h n  B e e c h a m . U s e f u l  c o m m e n ts  a n d  s o m e  d a ta  w e r e  
p r o v id e d  b y  D r .  D a v id  K i tc h e n .  M y  th a n k s  to  M r .  G u y  C o n n o lly  f o r  
r e v ie w in g  th e  m a n u s c r ip t .
i i i
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V e r y  s p e c ia l thanks a r e  ex ten d ed  to  D r .  John L u tz , B e lo it  
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C H A P T E R  I
IN T R O D U C T IO N
P ro n g h o rn s  w e r e  n o t in d ig e n o u s  to  th e  N a t io n a l B is o n  R a n g e  
(N B R ) ,  M o ie s e , M o n ta n a , b u t w e r e  s u c c e s s fu l ly  in tro d u c e d  in  1 9 5 1 ,  
T h e  o r ig in a l  h e r d  o f 15 a n im a ls  in c r e a s e d  to  120 b y  1962  (A n o n y m o u s  
1 9 5 6 -7 7 ) ,  d e s p ite  th e  c o lle c t io n  o f m o r e  th a n  44  a n im a ls  d u r in g  th e  
p e r io d  (W r ig h t ,  U n iv e r s i t y  o f M o n ta n a  Z o o lo g is t ,  p e r s .  c o m m , ).
F r o m  1962  to  1 9 6 9 , fa w n  r e c r u i t m e n t  r e m a in e d  h ig h  and  th e  
e s t im a te d  fa w n  m o r t a l i t y  r a t e  n e v e r  e x c e e d e d  32% , S in c e  1 9 7 0 , w h en  
i t  in c r e a s e d  to  66% , th e  fa w n  m o r t a l i t y  r a te  r a n g e d  f r o m  62 to  93%  
(A n o n y m o u s  1 9 5 6 -7 7 ,  R e ic h e l  1 9 7 6 , V o n  G u n te n  1 9 7 8 ) . A  c o n c u r r e n t  
in c r e a s e  in  c o y o te  n u m b e r s  p ro m p te d  R e ic h e l  (1 9 7 6 ) to  s tu d y  c o y o te -  
p r e y  r e la t io n s h ip s  on th e  N B R  in  1 9 7 4  and  1 9 7 5 . H e  a n a ly z e d  c o y o te  
s c a ts  and  fo u n d  p ro n g h o rn  fa w n s  w e r e  an  im p o r ta n t  fo o d  i te m  d u r in g  
th e  fa w n in g  s e a s o n  in  la te  M a y  and  J u n e , C o y o te  p r e d a t io n  w a s  th e  
m o s t im p o r ta n t  p r o x im a te  c a u s e  o f fa w n  m o r t a l i t y  a m o n g  r a d io - ta g g e d  
fa w n s  in  1 9 7 5 . B u t b e c a u s e  o f t r a n s m i t t e r  f a i lu r e s ,  R e ic h e l g a th e re d  
c a u s e  of d e a th  d a ta  f o r  o n ly  7 fa w n s .
A s  an  e x te n s io n  o f R e ic h e l 's  s tu d y . V o n  G u n te n  (1 9 7 8 )  r a d io  
ta g g e d  30  p ro n g h o rn  fa w n s  in  1 9 7 7 . B y  th e  end o f S e p te m b e r , 90%  of
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th e  fa w n s  h a d  d ie d . P r e d a t io n  w a s  th e  m o s t  im p o r ta n t  p r o x im a te  
c a u s e  o f d e a th . C o y o te s  w e r e  in v o lv e d  in  th e  d e a th s  o f 14 fa w n s ,  
b o b c a ts  k i l l e d  3 , and  a  G o ld e n  E a g le  k i l le d  1.
O th e r  r e s e a r c h e r s  (E in a r s e n  1 9 4 8 , B u e c h n e r  1 9 5 0 ) b e lie v e d  
th a t p r e d a t io n  r a r e l y  l im i t e d  p ro n g h o rn  s u r v iv a l .  N e i t h e r  Y o a k u m  
(1 9 5 7 ) n o r  C o m p to n  (1 9 5 8 ) fo u n d  th a t  p r e d a t io n  w a s  an  im p o r ta n t  
p ro n g h o rn  m o r t a l i t y  f a c to r  in  O re g o n , a lth o u g h  th e y  d id  n o t h a v e  
t e le m e t r y  e q u ip m e n t to  a id  th e m  in  f in d in g  th e  c a r c a s s e s . S om e  
r e s e a r c h e r s  c o n s id e re d  p o o r  h a b ita t  (U d y  1 9 5 3 , Y o a k u m  1 9 5 7 , H o w a rd  
e t a l .  1 9 7 3 ) ,  fo o d  s u p p ly  (B u e c h n e r  1 9 5 0 ) , o r  p r e c ip i ta t io n  d u r in g  
p r e v io u s  y e a r s  (H o w a rd  e t a l .  1 9 7 3 , Y o a k u m  1 9 7 8 ) m o r e  im p o r ta n t  
l im i t in g  fa c to r s  th a n  p r e d a t io n .
A f t e r  th o ro u g h ly  r e v ie w in g  th e  l i t e r a t u r e ,  C o n n o lly  (1 9 7 8 )  
c o n c lu d e d  th a t p r e d a to r s  c a n  r e t a r d  th e  g ro w th  o f u n g u la te  p o p u la tio n s  
th a t  h a v e  b e e n  d e p re s s e d  b y  o th e r  c a u s e s . H e  b e l ie v e d  p r e d a t io n  c o u ld  
b e  a s ig n if ic a n t  s o u rc e  o f m o r t a l i t y  a m o n g  u n g u la te  fa w n s . O th e rs  
(U d y  1 9 5 3 , H a m lin  1 9 7 9 ) a ls o  b e l ie v e d  p r e d a to r s  w e r e  c a p a b le  of 
r e ta r d in g  g ro w th  o f u n g u la te  h e rd s  p r e v io u s ly  re d u c e d  b y  o th e r  f a c to r s .
P r e d a t o r  c o n t r o l  w a s  p o s i t iv e ly  c o r r e la t e d  w ith  a n te lo p e  fa w n  
s u r v iv a l  in  A r iz o n a  (A r r in g to n  and  E d w a rd s  1 9 5 1 ) and  w ith  w h i t e - t a i le d  
d e e r  (O d o c o ile u s  V ir g in ia n  u s ) fa w n  s u r v iv a l  in  T e x a s  (B e a s o m  1 9 7 4 ) .
O f 81 r a d io - ta g g e d ,  w h i t e - t a i le d  d e e r  fa w n s  in  T e x a s , 72%  
d ie d , 53%  f r o m  p r e d a t io n  (m o s t ly  c o y o te s ) an d  16%  f r o m  d is e a s e  o r
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s ta r v a t io n  (C o o k  e t a l .  1 9 7 1 ) . A f t e r  a  5 - y e a r  t e le m e t r y  s tu d y  in  U ta h ,  
B e a le  and  S m ith  (1 9 7 3 ) a t t r ib u te d  50%  o f th e  p ro n g h o rn  fa w n  m o r t a l i t y  
to  b o b c a t p re d a t io n ;  c o y o te  and e a g le  p r e d a t io n  w a s  n e g l ig ib le .  B y  
1 9 7 8 , p r e d a t io n  a c c o u n te d  f o r  76% of a l l  m o r t a l i t y  and  c o y o te s  had  
b e c o m e  th e  p r in c ip a l  p r e d a t o r ,  a c c o u n tin g  f o r  40%  o f th e  p r e d a t io n  
(B e a le  1 9 7 8 ) . P r o n g h o r n  fa w n s  in  A lb e r t a ,  s u f fe r e d  a m o r t a l i t y  r a te  
o f 65%  and b o b c a t and  c o y o te  p r e d a t io n  a c c o u n te d  f o r  68%  o f th e  d e a th s  
( B a r r e t t  1 9 7 8 ) . O f 42 r a d io - ta g g e d  fa w n s  in  Id a h o , 21%  d ie d  f r o m  
s t a r v a t io n - d i s e a s e . P r e d a t io n  c a u s e d  th e  d e a th  o f 36% , in c lu d in g  47%  
G o ld e n  E a g le ,  2 7% c o y o te , 13%  b o b c a t, and  13% s m a l l  r a p to r  k i l ls  
(B o d ie  1 9 7 9 ) .
R e ic h e l 's  (1 9 7 6 )  and  V o n  G u n te n 's  (1 9 7 8 ) s tu d ie s  r e v e a le d  th e  
e x te n t o f c o y o te  p r e d a t io n  on N B R  fa w n s . B u t in  th e  a b s e n c e  of 
p r e d a t io n , th e  fa w n s  m a y  h a v e  d ie d  a n y w a y  i f  s ig n if ic a n t  c o m p e n s a tin g  
m o r t a l i t y  fa c to r s  e x is te d . In v e s t ig a t io n  of th e  d e g re e  and c a u s e s  of 
fa w n  m o r t a l i t y  fo l lo w in g  s p r in g  c o y o te  c o n t r o l ,  w a s  th e  p r im a r y  
o b je c t iv e  o f m y  r e s e a r c h .  T h e  s tu d y  p e r io d  b e g a n  in  A p r i l  and  
c o n tin u e d  th ro u g h  J u ly  1 9 78 ; a f in a l  p ro n g h o rn  cen su s  w as  c o n d u c ted  
in  O c to b e r  1 9 7 8 .
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C H A P T E R  I I  
S T U D Y  A R E A
T h e  N a t io n a l B is o n  R a n g e  c o v e rs  o v e r  7 7 0 0  ha a t th e  s o u th e rn  
end o f th e  F la th e a d  V a l l e y  in  L a k e  and  S a n d e rs  c o u n t ie s , w e s te r n  
M o n ta n a . E le v a t io n s  r a n g e  f r o m  696  to  1361  m . R o c k y , c a n y o n -c u t  
to p o g ra p h y  c h a r a c te r iz e s  m o s t o f th e  R a n g e  s o u th  o f th e  to u r  r o a d , bu t 
m y  s tu d y  a r e a  w a s  r e s t r ic t e d  to  th e  f l a t t e r  n o r th e r n  g r a s s la n d , and  a 
s m a l l  a r e a  in  th e  s o u th e a s t, w h e r e  th e  h e r d  c o n g re g a te d  d u r in g  
s u m m e r  ( F ig .  1 ) . A v e r a g e  a n n u a l p r e c ip i ta t io n  is  32 c m  and  
te m p e r a tu r e s  a r e  m i ld ,  s e ld o m  e x c e e d in g  3 8 ° C in  s u m m e r  o r  f a l l in g  
b e lo w  - 2 0 ° C  in  w in t e r  (K itc h e n  1 9 7 4 , R e ic h e l  1 9 7 6 ) .
C o m p le te ly  e n c lo s e d  b y  a 2 .4  m  t a l l  fe n c e , th e  R a n g e  is  
d iv id e d  in to  8 p a s tu r e s  b y  fe n c e s  th a t r e s t r i c t  b is o n  (B is o n  b is o n ) 
m o v e m e n ts , b u t a l lo w  o th e r  a n im a ls  to  p a s s  u n d e rn e a th . U n g u la te  
s p e c ie s  on th e  R a n g e  in c lu d e  b is o n , w h i t e - t a i le d  d e e r ,  m u le  d e e r  
(O d o c o ile u s  h e m io n u s ), e lk  (C e r v u s  e la p h u s ), b ig  h o rn  sheep  (O v is  
c a n a d e n s is ), m o u n ta in  g o a ts  (O r e a m n u s  a m e r ic a n u s ), and p ro n g h o rn .  
C o y o te s  and  b o b c a ts  a ls o  in h a b it  th e  R a n g e  (K itc h e n  1 9 7 4 , V o n  G u n te n  
1 9 7 8 ) .
B lu e -b u n c h  w h e a tg r a s s  (A g r o p y r o n  s p ic a tu m ), Id a h o  fe s c u e
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A l e x o n d e r  Basin
R o v a l l i vÿ"  
P o n ds  ^
I n t e r m i t t e n t  S t r e a m  
F e n c es
F ig .  1. l l i L  N a t io n a l T lison R a n g e , M o ie s e , M o n ta n a . S h ad in g  
d e p ic ts  a c e a s  \v i ie ic  does c o n g re g a te  d u r in g  s u m m e r '.
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(F e s tu c a  id a h o e n s is ), and  ro u g h  fe s c u e  ( F .  s c a b r e l la ) c o v e r  m o s t  of 
th e  R a n g e , a  p r i m a r i l y  P a lo u s e  P r a i r i e  g r a s s la n d . M a jo r  fo r b s  a r e  
b a ls a m r o o t  (B a ls a m o r r h iz a  s a g it t a ta ) and  A s t e r  f a lc a tu s . B ru s h  
s p e c ie s  in c lu d e  s n o w b e r r y  (S y m p h o r lc a rp u s  o c c id e n ta l is ), h a w th o rn e  
(C ra ta e g u s  d o u g la s  i i ), an d  w i ld  r o s e  (R o s a  s p p . ) in  s w a le s  and  
d r a in a g e s , and c h o k e c h e r r y  ( P ru n u s  d e m is s a ), s e r v ic e b e r r y  
(A m e la n c h ie r  a ln i f o l i a ), and m o c k o ra n g e  (P h ila d e lp h u s  l e w i s i i ) in  
r o c k y  a r e a s .  T im b e r e d  a r e a s  a t  h ig h e r  e le v a tio n s  s u p p o rt D o u g la s  
f i r  (P s e u d o ts u g a  m e n z ie s i i ), and p o n d e ro s a  p in e  (P in u s  p o n d e ro s a ), 
and a lo n g  M is s io n  C r e e k  ju n ip e r  (J u n ip e r  s c o p u la ru m ) is  th e  m a jo r  
t r e e  s p e c ie s  (K itc h e n  1 9 7 4 , R e ic h e l  1 9 7 6 ) .
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C H A P T E R  III
M E T H O D S  A N D  M A T E R IA L S
P ro n g h o rn  F a w n  M o r t a l i t y
D u r in g  th e  w e e k  b e fo r e  fa w n in g , I  w i r e d  l i th iu m  b a t te r ie s  to  
2 3 t r a n s m i t t e r s  th a t V o n  G u n te n  u sed  in  1977  and  r e m o ld e d  th e  
a s s e m b lie s  in  d e n ta l a c r y l ic .  S ix  p a c k e ts  w e r e  e x p e c te d  to  t r a n s m it  
2 5 .5  w e e k s  (1 2 00  m i l l ia m p  h o u r  b a t t e r y ,  0 ,2 8  m i l l ia m p  d r a in  t r a n s ­
m i t t e r ) ,  h a d  a 3 -5  k m  r a n g e , and  w e ig h e d  ab o u t 70 g (3% of th e  
s m a l le s t  fa w n 's  w e ig h t ) .  S e v e n te e n  p a c k e ts  w e r e  e x p e c te d  to  t r a n s m it  
1 6 -2 0  w e e k s  (2 4 0 0  m .a .h ,  , 0 .7 - 0 .9  m .a ,  d r a in ) ,  h ad  a 6 -1 0  k m  ra n g e ,  
and  w e ig h e d  ab o u t 110 g (5%  o f th e  s m a l le s t  fa w n 's  w e ig h t ) .
A lth o u g h  th e  d e n ta l a c r y l ic  w a s  e f fe c t iv e  in  p re v e n t in g  d a m a g e  
to  the  t r a n s m i t t e r  f r o m  c h e w in g  b y  a p r e d a to r ,  i t  a p p a r e n t ly  w as  n o t 
w a te r p r o o f .  M o is tu r e  s e e p e d  th ro u g h  to  th e  b a t t e r y  and w ir in g ,  
r e n d e r in g  s o m e  of th e  t r a n s m i t t e r s  u s e le s s  d u r in g  w e t w e a th e r .  T h is  
p r o b le m  g e n e r a l ly  d is a p p e a re d  o n ce  th e  a s s e m b ly  d r ie d  o u t, b u t the  
w ir in g  g r a d u a l ly  c o r r o d e d , p o s s ib ly  th e  re a s o n  w h y  c e r ta in  t r a n s m it te r s  
s to p p e d  fu n c t io n in g  a f t e r  s e v e r a l  w e e k s . V o n  G u n te n  (p e r s ,  c o m m . ) 
d id  n o t h a v e  th is  p r o b le m  b e c a u s e  h e r  s tu d y  o c c u r r e d  d u r in g  a  d ro u g h t.
A  th in  la y e r  o f w a te r p r o o f in g  o v e r  th e  a c r y l ic  w o u ld  h a v e  e l im in a te d  
m a n y  p r o b le m s  d u r in g  m y  s tu d y .
7
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S itu a te d  on h ig h  v a n ta g e  p o in ts  o v e r lo o k in g  m a jo r  fa w n in g  
a r e a s ,  o b s e r v e r s  u s e d  b in o c u la r s  and  s p o tt in g  sc o p e s  to  s e a r c h  f o r  
do es in  la b o r  an d  n u rs in g  d o e s . A  doe in  la b o r  te n d s  to  s e e k  is o la t io n ,  
f r e q u e n t ly  l i f t s  h e r  t a i l  w ith o u t e l im in a t in g  fe c e s  o r  u r in e ,  a l t e r n a t e ly  
s ta n d s  an d  l i e s ,  and o fte n  l ic k s  h e r  b e l ly  and  f la n k s  (B r o m le y  1 9 7 7 ).
F o llo w in g  b i r t h  o f th e  fa w n , I  d id  no t d is tu rb  i t  u n t i l  the  
4 -h o u r  m o th e r - fa w n  im p r in t in g  p e r io d  d e s c r ib e d  b y  A u te n r e ith  and  
F ic h t e r  (1 9 7 5 ) h ad  e la p s e d . T h e  o b s e r v e r  fo llo w e d  the  n e w b o rn  o r  
n u rs in g  fa w n  w ith  a s p o tt in g  s c o p e  as i t  le f t  the  m o th e r  in  s e a r c h  o f a 
b e d d in g  s i te .
U s in g  a w a lk ie  t a lk ie ,  th e  o b s e r v e r  d ir e c te d  m e  to  th e  b e d d in g  
lo c a t io n . O n c e  th e  fa w n  w a s  lo c a te d  w e  s lo w ly  s ta lk e d  i t  and  p la c e d  a  
0 .8  m  s a lm o n  n e t o v e r  i t .  S ta lk in g  w a s  m o s t s u c c e s s fu l w h en  th e  
a s s is ta n t  h e ld  the a t te n t io n  o f th e  fa w n  d u r in g  m y  a p p ro a c h . B l in d ­
fo ld in g  th e  fa w n  as q u ic k ly  as  p o s s ib le  and  s t ro k in g  th e  a n a l a r e a  
c a lm e d  i t ,  m in im iz in g  h a n d lin g  d i f f ic u l t ie s .
E a c h  fa w n  w a s  m a r k e d  w ith  a s m a l l  p la s t ic ,  n u m b e re d  e a r ta g  
and its  lo c a t io n , w e ig h t ,  le n g th , g i r t h ,  s e x , a g e , g e n e r a l c o n d it io n ,  
an d  th e  d a te  w e r e  r e c o r d e d  (A p p e n d ix  B ) .  B r o m le y 's  (1 9 7 7 ) c r i t e r i a ,  
b a s e d  on th e  fa w n 's  re s p o n s e  to  c a p tu re  and  c o n d it io n  o f its  p e la g e  and  
u m b i l ic a l  c o r d , w e r e  u sed  to  e s t im a te  a g e . F a w n s  1 d ay  o ld  o r  le s s  
w e r e  d o c ile  d u r in g  s ta lk in g  and  c a p tu re  and d id  n o t r e s is t  h a n d lin g .  
H a i r  w a s  u s u a lly  c lu m p e d  f r o m  a m n io t ic  f lu id  and  th e  u m b i l ic a l  c o rd
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w a s  s t i l l  f le s h y . I  a s s u m e d  th a t  a  fa w n  th a t  r e ta in e d  c a r t i la g in o u s  tip s  
on th e  h o o v e s  w a s  no  m o r e  th a n  a fe w  h o u rs  o ld . F a w n s  1 -3  d ays  o ld  
w e r e  e a s i ly  c a u g h t b u t o fte n  r e s is te d  h a n d lin g  b y  b le a t in g  o r  k ic k in g .  
T h e  u m b i l ic a l  c o rd  w a s  s h r iv e le d  o r  g o n e . F a w n s  b e tw e e n  3 d ays  and  
1 w e e k  o ld  w e r e  n e a r ly  im p o s s ib le  to c a p tu r e  and  h a n d lin g  such  a fa w n  
w a s  a c h a lle n g e .
T w o  s tra p s  o f 1 .2  7 c m  (0 .5  in c h ) e la s t ic ,  1 a ro u n d  th e  n e c k  
an d  1 b e h in d  th e  f o r e l im b s ,  h e ld  th e  t r a n s m i t t e r  in  p la c e  on th e  fa w n 's  
b a c k . S ta p le s  s e c u re d  th e  e la s t ic  s t r a p s ,  w h ic h  w e r e  p u lle d  o n ly  t ig h t  
enough to  r e m o v e  s la c k ,  a llo w in g  th e  e la s t ic  to  s t r e tc h  as th e  fa w n  
g r e w . C a t t le  b a c k - ta g  c e m e n t h e ld  th e  t r a n s m i t t e r  in  p la c e .
E v e n tu a l ly  th e  h a rn e s s  w a s  o u tg ro w n , th e  s ta p le s  p u lle d  o u t, and  th e  
t r a n s m i t t e r  d ro p p e d .
I  s e a rc h e d  d a i ly  f o r  th e  fa w n s  u s in g  an  A .V .M .  In s t r u m e n t  
C o . L A 1 2  r e c e iv e r  and a h a n d -h e ld  3 -e le m e n t  Y a g i  a n te n n a e .
A lth o u g h  s e a rc h e s  b e g a n  b y  v e h ic le ,  c l im b in g  a p r o m in e n t  r id g e ,  
lo c a t in g  a  s ig n a l and  c o n tin u in g  on fo o t u n t i l  a  b ed d ed  fa w n  w a s  fo u n d , 
w a s  th e  u s u a l p r o c e d u r e .  K e e p in g  the e n c o u n te r  w ith  the  fa w n  as  
b r i e f  as p o s s ib le ,  I  r e c o r d e d  th e  lo c a t io n , a c t iv i t y ,  and  c o n d it io n  of 
th e  fa w n , and  th e  t im e  of d a y  (A p p e n d ix  B ) .
D e a d  fa w n s  w e r e  p h o to g ra p h e d  an d  p e r t in e n t  d a ta , in c lu d in g  
lo c a t io n , c a r c a s s  d e s c r ip t io n ,  t r a c k s  o r  s ig n , t im e  of d e a th  and  th e  
d a te , w e r e  r e c o r d e d  (A p p e n d ix  B ) .  O 'G a r a  n e c r o p s ie d  m o s t c a rc a s s e s
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an d  d e te r m in e d  th e  c a u s e  of d e a th . O c c a s io n a l ly ,  I  n e c ro p s ie d  fa w n s  
in  th e  f ie ld  u s in g  th e  c r i t e r i a  f o r  d e te r m in in g  c a u s e  of d e a th  b y  
c h a r a c t e r is t ic  k i l l in g  and  fe e d in g  p a t te r n s  o f p r e d a to r s  d e s c r ib e d  b y  
H e n n e  (1 9 7 5 )  and O 'G a r a  (1 9 7 8 b ) .
P r o n g h o rn  does tw in  o v e r  95% o f th e  t im e  on the  N a t io n a l  
B is o n  R a n g e  (O 'G a r a  1 9 6 8 ) , so  th e  fa w n  c ro p  w a s  e s t im a te d  b y  
c e n s u s in g  p re g n a n t does in  e a r l y  M a y . F a w n  m o r t a l i t y  r a te s  w e r e  
d e te r m in e d  b y  c o m p a r in g  th e  n u m b e r  of fa w n s  c e n s u s e d  on 31 J u ly  
an d  in  O c to b e r  w ith  the  e s t im a te d  s p r in g  fa w n  c ro p .
C o y o te s
C o n t r o l . W ith  th e  a s s is ta n c e  o f A n im a l D a m a g e  C o n tr o l  
p e rs o n n e l and m y  f ie ld  a s s is ta n t ,  I  b e g a n  c o y o te  c o n tr o l on 8 M a y ,
2 w e e k s  b e fo r e  fa w n in g , and  c o n tin u e d  th ro u g h  p e a k  fa w n in g  to  9 J u n e . 
O n  th e  b a s is  of c o y o te  o b s e rv a t io n s  m a d e  d u r in g  A p r i l  and M a y , w e  
s e t  and s c e n te d  6 M - 4 4 's  an d  7 s te e l  t r a p s  in  th e  v ic in i t y  o f know n  
c o y o te  dens and  m o u s in g  g ro u n d s  in  th e  s tu d y  a r e a .  T w e n ty - f iv e  
s n a re s  w e r e  s e t in  h o le s  dug b y  c o y o te s  u n d e r  th e  p e r im e t e r  fe n c e .  
B e c a u s e  th e s e  c o n tr o l m e th o d s  p ro v e d  in a d e q u a te  o v e r  th e  s h o r t  
c o n tr o l  p e r io d ,  c o y o te s  w e r e  a ls o  sh o t f r o m  a h e l ic o p te r .
I  s e x e d  and  w e ig h e d  e a c h  c a rc a s s  and  r e m o v e d  th e  lo w e r  
c a n in e s  f o r  la t e r  ag e  d e te r m in a t io n .  A  c o m m e r c ia l  m ic r o te c h n ic ia n  
(M a ts o n , M i l l t o w n ,  M T )  d e te r m in e d  th e  age  o f e a c h  c o y o te  b y  a n a ly s is
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o f c e m e n tu m  a n n u li in  c a n in e  to o th  s e c t io n s .
P o p u la t io n . B a s e d  on th e  n u m b e r  o f c o y o te s  w e  r e m o v e d  
and on th e  n u m b e r  c o u n te d  d u r in g  s p r in g  o b s e r v a t io n s , I  w a s  a b le  to  
e s t im a te  th e  n u m b e r  o f c o y o te s  r e s id in g  in  th e  s tu d y  a r e a  b e fo r e  and  
a f t e r  c o n t r o l .
In  J u ly  and  S e p te m b e r , a f ie ld  a s s is ta n t  and  I  r a n  a s c e n t  
s ta t io n  l in e  as d e s c r ib e d  b y  L in h a r t  and K n o w  I t  on (1 9 7 5 ) . T h e  l in e  
p ro v id e d  an  in d e x  o f th e  c o y o te  p o p u la t io n  r e m a in in g  on , o r  re p o p u ­
la t in g  th e  R a n g e  fo l lo w in g  s p r in g  c o n tr o l .  T h e  l in e  fo llo w e d  a s im i l a r  
r o u te  as  th a t  u s e d  b y  R e ic h e l  (1 9 7 6 )  and V o n  G u n te n  (1 9 7 8 ; F ig .  2 ) .
T h e  D e n v e r  W i ld l i f e  R e s e a r c h  C e n te r  p ro v id e d  s c e n t c a p s u le s ,  
a t t r a c ta n t ,  and  d a tu m  s h e e ts .
R o d e n t P o p u la t io n
B e c a u s e  ro d e n ts  w e r e  im p o r ta n t  to  c o y o te s  on th e  R a n g e  
(R e ic h e l 1 9 7 6 ) , I  c e n s u s e d  s m a l l  m a m m a ls  d u r in g  M a y  and J u ly .
V o n  G u n te n  (1 9 7 8 ) d e s c r ib e d  in  d e ta i l  th e  m e th o d s  u s e d . F i f t y  s n a p -  
t r a p p in g  s ta t io n s , w ith  4 t r a p s  e a c h , w e r e  s e t in  r a n d o m ly  s e le c te d  
lo c a t io n s  as fo llo w s :  1 0 - - r i p a r i a n ;  1 0 - -b r u s h y  w a s h e s ; I 0 - - f o r e s t ;
an d  2 0 - -g r a s s la n d  h a b ita ts .  T r a p s  w e r e  p r e b a ite d  w ith  p e a n u t b u t te r  
a n d  o a tm e a l fo r  2 d ays  and  th en  s e t f o r  4 d a y s . E a c h  m o r n in g , I  
c h e c k e d  th e  t r a p s  and r e s e t  o r  r e b a ite d  th e m  w h e n  n e c e s s a r y . E a c h  
s p e c im e n  w a s  id e n t if ie d  to  s p e c ie s , m e a s u r e d , w e ig h e d , s e x e d , and
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1 km
F i g .  2. l .o c a lio n  oC the  Hcmil, s ta tio n  lin o  {h e a v y  b la c k  l in e ) ,  
c o y o te  dens ( l) la c k  dots and d o tte d  c i r c le s ) ,  and  
co l le c t io n  s ite s  of 19 c o y o te s .
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c h e c k e d  f o r  r e p r o d u c t iv e  c o n d it io n  {A p p e n d ix  B ) .
S t a t is t ic a l  P r o c e d u r e s
T h e  s tu d e n t 's  t - t e s t  f o r  th e  d if fe r e n c e  b e tw e e n  2 m e a n s  
(W o n n a c o tt and  W o n n a c o tt 1 9 7 2 ) w a s  u s e d  to  d e te r m in e  i f  th e  m e a n  
b i r t h  w e ig h t  o f s u r v iv in g  fa w n s  w a s  d i f fe r e n t  f r o m  th e  m e a n  b i r t h  
w e ig h t  o f fa w n s  th a t d ie d . T h e  g o o d n ess  o f f i t  te s t  and te s t  of 
in d e p e n d e n c e  (W o n n a c o tt and  W o n n a c o tt 1 9 7 2 ) w e r e  u sed  f o r  a l l  o th e r  
a n a ly s e s .
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C H A P T E R  IV
R E S U L T S
P r o n g h o rn  F a w n s
T a g g in g . T h e  47 p re g n a n t does on th e  N B R  p ro d u c e d  an  
e s t im a te d  fa w n  c ro p  o f 92 in  1 9 7 8 . B e tw e e n  20 M a y  and  7 J u n e , w e
r a d io  ta g g e d  34 fa w n s , in c lu d in g  11 fe m a le s  an d  2 3 m a le s .  T h is
s a m p le  c o n s is te d  o f 13 p a ir s  o f tw in s , 6 fa w n s  th a t h ad  an u n tag g ed
tw in , and 2 fa w n s  th a t w e r e  n o t o b s e rv e d  w ith  a tw in .
T h e  m a jo r  fa w n in g  g ro u n d s  in  1978  w e r e  A le x a n d e r  B a s in  and  
th e  s o u th e a s t r a n g e , w h e r e  63%  of the  fa w n s  w e r e  b o rn . W e  ta g g e d  
14 fa w n s  in  the s o u th e a s t, 11 in  A le x a n d e r  B a s in , 4 on the  n o r th s id e ,  
an d  5 on th e  lo w e r  w e s t ra n g e s  ( F ig .  3 ).
O f th e  fa w n s  1 d a y  o ld  o r  le s s , th e  m e a n  w e ig h t , le n g th , and  
g ir t h  w e r e  3 .5  k g , 6 7 .3  c m , an d  3 7 .9  c m , r e s p e c t iv e ly  (A p p e n d ix  C ) .
T h e  s m a l le s t  o f th e  fa w n s  (#2 9) w a s  th in  and w e a k  w h e n  c a p tu re d  a t 
3 d ays  o f a g e , b u t a l l  o th e r  fa w n s  a p p e a re d  h e a lth y  and s tro n g .
D a ta  on th e  c a u s e  o f d e a th  and  age  of 2 u n ta g g e d  fa w n s  w e r e  
g a th e re d  f r o m  c a rc a s s e s  I  r e c o v e r e d  a f t e r  s tu d e n ts  w a tc h e d  an  e a g le  
k i l l  th e m  (A p p e n d ix  A , C a s e  2 3 ) .
M o r t a l i t y . A p p r o x im a te ly  64  fa w n s  (70% ) d ie d  b e fo r e  1 A u g u s t;
14
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LW
LW
AB
SE
F ig .  3 . C a p tu re  s ite s  ol' 34 faw n s  in  1 9 7 8 . A B  = A le x a n d e r  B a s in ,  
SB = s o u th e a s t ra n g e , NS = n o r th s id e  r a n g e . LW  -  lo w e r
w e s t ra n g e .
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in  th e  ta g g e d  s a m p le ,  2 2 d ie d  (6 5 % ) b y  th a t d a te . B y  th e  end of 
O c to b e r ,  th e  m o r t a l i t y  w a s  v i r t u a l l y  u n ch an g ed  (71% ) w ith  o n ly  1 m o r e  
fa w n  d ead  (6 5 ).
A  c o m p a r is o n  of m o r t a l i t y  r a te s  b e tw e e n  A le x a n d e r  B a s in  
an d  th e  s o u th e a s t ra n g e  d e m o n s tra te d  th a t  th e  fa w n 's  fa te  d ep en d ed  on 
i ts  lo c a t io n . O f th e  14 fa w n s  ta g g e d  in  th e  s o u th e a s t, 13 (93% ) d ie d  
(11 d u r in g  th e  f i r s t  3 w e e k s  of l i f e ) ,  w h e re a s  in  A le x a n d e r  B a s in ,  
w h e r e  11 w e r e  ta g g e d , o n ly  3 (2 7%) d ie d  (T a b le  1 ) . T h e  d if fe r e n c e  
b e tw e e n  th e  2 r a te s  w a s  h ig h ly  s ig n if ic a n t  (X ^  = 1 1 .2 7 , p < 0 .0 0 1 ,  1 d . f . ) .  
T h e  one fa w n  th a t s u r v iv e d  on th e  s o u th e a s t ra n g e  m o v e d  to  A le x a n d e r  
B a s in  w h en  she  w a s  10 d ays  o ld .
T h e  d i f fe r e n c e s  in  m o r t a l i t y  a m o n g  th e  lo w e r  w e s t , the  
n o r th s id e ,  and th e  s o u th e a s t fa w n s  w e r e  le s s  s t r ik in g .  F a w n  
m o r t a l i t y  in  A le x a n d e r  B a s in  (2 7% ), h o w e v e r , w a s  lo w e r  th a n  in  the  
lo w e r  w e s t  (8 0 % ).
D a ta  f r o m  th e  22 ta g g e d  fa w n s  th a t d ie d  in d ic a te d  h ig h  
m o r t a l i t y  a m o n g  v e r y  youn g  fa w n s  (T a b le  2 ) .  S ix ty - fo u r  p e r c e n t  of 
th is  g ro u p  d ie d  w ith in  2 w e e k s  of b i r t h  an d  82%  w e r e  dead  w ith in  3 
w e e k s .
A m o n g  the  fa w n s  ta g g e d  w h e n  1 d a y  o ld  o r  le s s ,  th e  m e a n  
w e ig h t  o f s u r v iv in g  fa w n s  (3 .7  k g ) w a s  n o t s ig n if ic a n t ly  d i f fe r e n t  th a n  
th e  m e a n  w e ig h t  (3 .4  k g ) o f fa w n s  th a t d ie d .
A p p e n d ix  A  l is ts  d a ta  g a th e re d  f r o m  2 4  fa w n  c a r c a s s e s .
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T a b le  1 . F a w n  m o r t a l i t y  r a te s  in  each  fa w n in g  a r e a  an d  th e  to ta l  
N B R  fa w n  m o r t a l i t y  r a t e  in  A u g u s t and O c to b e r  1 9 7 8 .
L o c a t io n
P r e g n a n t
does
F a w n s
ta g g e d
T a g g e d  fa w n s  a l iv e  
1 A u g u s t
M o r t a l i t y  r a te  
of ta g g e d  fa w n s  
(% )
S o u th e a s t 18 14 1 93
A le x a n d e r
B a s in 11 11 8 27
N o r th s  id e 10 4 2 50
L o w e r  W e s t 5 5 1 80
O th e r 3 0 - - — —
T o ta l 47 34 12 65
E s t im a te d  fa w n  c ro p :  92
T o ta l  fa w n s  a l iv e ,  1 A u g u s t 1 9 7 8 : 28  
T o ta l  fa w n s  a l iv e ,  O c to b e r  1 9 7 8 : 27
T o ta l  fa w n  m o r t a l i t y  r a t e ,  1 A u g u s t 1 9 7 8 : 70%  
T o ta l  fa w n  m o r t a l i t y  r a t e ,  O c to b e r  1 9 7 8 : 71%
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T a b le  2 . F a te s  o f 36 p ro n g h o rn  fa w n s .
F a w n  n o . F a te D a y s
s u r v iv e d
R e m a in s
S o u th e a s t
2 b o b c a t 12 h e a d , r ig h t  le g
3 p r e d a to r  k i l le d 7 s t r ip s  of h id e
4 un kn ow n 7 s c ra p s  of h id e
6 u n kn o w n 2 3 * t r a n s ,  f a i lu r e
11 u n kn o w n 24 t r a n s .  d ro p p e d
16 c a p tu re  m y o p a th y 10 e n t ir e  c a rc a s s
17 e a g le 9 e n t ir e  c a rc a s s
20 e a g le 10 e n t ir e  c a rc a s s
21 b o b c a t 9 h e a d , fo r e l im b s
22 c o y o te  c o n s u m e d 6 bo ne f r a g m e n ts
23 un kn ow n 9 t r a n s m i t t e r
28 un kn ow n 21 t r a n s m i t t e r
29 b o b c a t 21 h e a d , s h o u ld e rs
30 s u r v iv o r ^
35 e a g le 1 a l l  b u t v is c e r a ,  s p in e
36 e a g le 1 e n t ir e  c a rc a s s
A le x a n d e r  B a s in
9 u n kn o w n 24 t r a n s .  f a i lu r e
10 s u r v iv o r
12 s u r v iv o r
13 s u r v iv o r
18 m a m m a lia n  p r e d a to r 18 h e a d
19 s u r v iv o r
24 s u r v iv o r
25 s u r v iv o r
32 u n kn ow n 13 s t r ip  o f h id e
33 s u r v iv o r
34 s u r v iv o r
N o r th s  id e
1 s u r v iv o r
14 s u r v iv o r
15 u n kn o w n 21 t r a n s .  f a i lu r e
31 u n kn o w n 38 t r a n s m i t t e r
L o w e r  W e s t
5 c o y o te  c o n s u m e d 4 t r a n s m i t t e r
7 c o y o te  c o n s u m e d 8 s k u l l  f r a g m e n ts
8 p r e d a to r  k i l le d 8 s h o u ld e r  and  le g
26 un kn ow n 6 le g
27 s u r v iv o r
#
M in im u m .
A l iv e  on 1 A u g u s t.
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in c lu d in g  th e  2 u n ta g g e d  fa w n s . O f 10 kn o w n  p r e d a to r  c a u s ed  
m o r t a l i t i e s ,  8 o c c u r r e d  in  th e  s o u th e a s t a r e a ,  in c lu d in g  3 b o b c a t,
4 G o ld e n  E a g le ,  and 1 u n k n o w n -p re d a to r  k i l l  (T a b le  2 ) .  In  A le x a n d e r  
B a s in , 1 d e a th  w a s  c a u s e d  b y  a  m a m m a lia n  p r e d a to r  (b o b c at o r  c o y o te )  
and th e  p r e d a to r  r e m a in e d  u n d e te r m in e d  fo r  a fa w n  f r o m  th e  lo w e r  
w e s t  r a n g e . T h e  s ib l in g  o f a fa w n  k i l le d  b y  an e a g le  m a y  h a v e  
s u c c u m b e d  to  c a p tu r e  m y o p a th y  (A p p e n d ix  A , C a s e  1 1 ). C o y o te s  
p r o b a b ly  c o n s u m e d  a t  le a s t  3 fa w n s , b u t m a y  n o t h a v e  k i l le d  th e m  
(C a s e s  4 , 6 , and  1 6 ).
T h e  r e m a in s  o f 6 fa w n s  c o n s is te d  o n ly  o f th e  t r a n s m i t t e r  and  
s o m e t im e s  bone o r  h id e  f r a g m e n ts .  In  a d d it io n , 3 t r a n s m it te r s  f a i le d  
and  th e  p a c k e t f e l l  o ff o f 1 fa w n  p r e m a t u r e ly ,  b u t b e c a u s e  3 (C a s e s  8 ,
9 , an d  1 0 ) h ad  a ta g g e d  s ib l in g ,  th e y  w e r e  fo l lo w e d  u n t i l  th e ir  
d is a p p e a ra n c e  in d ic a te d  th e y  h ad  d ie d . T h e  c a u s e  o f d e a th  c o u ld  not 
b e  d e te r m in e d  fo r  th e s e  10 fa w n s , b u t 7 a p p e a re d  h e a lth y  2 4 -4 8  h o u rs  
b e fo r e  th e y  d ie d , s u g g e s tin g  th a t th e y  w e r e  e a te n  b y  p r e d a to r s  (C a s e s  
8 , 9 , 1 0 , 1 7 , 1 8 , 2 1 , an d  2 2 ) .
C o y o te s
O b s e r v a t io n s . F ig .  2 sh o w s th e  lo c a t io n  o f 4 dens and 2 
d e n n in g  a r e a s  in  th e  s tu d y  a r e a .  B e fo r e  c o n t r o l ,  I  f r e q u e n t ly  o b s e rv e d  
c o y o te s  m o u s in g  o r  r e s t in g  in  th e  W e s t H o r s e  P a s tu r e ,  a lo n g  M is s io n  
C r e e k ,  and in  A le x a n d e r  B a s in  ( F ig .  1 ) . F ie ld  a s s is ta n ts  tw ic e  saw  a
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c o y o te  in  A le x a n d e r  B a s in  d u r in g  fa w n in g , and  1 c o y o te  w a s  s e e n  in  th e  
s o u th e a s t d u r in g  fa w n in g . A n  a d u lt  p a i r  w a s  o b s e rv e d  on 2 - 3  
o c c a s io n s  in  th e  W e s t H o r s e  P a s tu r e  fo l lo w in g  c o n tr o l .
C o n t r o l . F r o m  8 M a y  to  9 J u n e , w e  k i l le d  19 c o y o te s , 
in c lu d in g  7 fe m a le s  (5 la c ta t in g )  and  12 m a le s  in  the  s tu d y  a r e a  (F ig ,
2 ) .  S te e l t r a p s  fa i le d  to  c a tc h  a n y  c o y o te s , fe n c e  s n a re s  ca u g h t 4 , 
an  M - 4 4  p o is o n e d  1 , and  O 'G a r a  sh o t th e  r e m a in in g  14 f r o m  a  
h e l ic o p te r .
T h e  c o y o te s  w e ig h e d  an  a v e r a g e  of 12 kg  and  ra n g e d  in  age  
f r o m  1 to  8 y e a r s  o ld , a v e r a g in g  2 .7  y e a r s  (A p p e n d ix  D ) .
P o p u la t io n . C o y o te s  m o v e d  f r e e l y  u n d e r  th e  b o u n d a ry  fe n c e ,  
s o m e t im e s  p u s h in g  a s n a r e  to  th e  s id e  b e fo r e  p a s s in g  th ro u g h . A lth o u g h  
12 o f th e  c o y o te s  w e r e  r e c o g n iz e d  r e s id e n ts ,  s o m e  o f th e  19 m a y  n o t 
h a v e  d en n ed  on th e  R a n g e , o n ly  h u n tin g  th e r e .  E ig h t  pups w e r e  
r e m o v e d  a l iv e  f r o m  3 o f th e  dens and  an a d u lt  p a i r  f r o m  th e  W est 
H o r s e  P a s tu r e  s u r v iv e d  c o n t r o l .  F r o m  22 to  2 9 c o y o te s  r e s id e d  in  th e  
s tu d y  a r e a  b e fo r e  c o n t r o l .  A lth o u g h  th is  f ig u r e  u n d o u b te d ly  u n d e r ­
e s t im a te s  th e  n u m b e r  o f p u p s , th e  n u m b e r  o f a d u lts  sh o u ld  b e  c lo s e  to  
th e  a c tu a l b e c a u s e  N B R  p e r s o n n e l and I r a r e l y  saw  c o y o te s  d u r in g  th e  
s u m m e r  fo l lo w in g  c o n tr o l .
T h e  s c e n t s ta t io n  in d e x  r o s e  f r o m  4 in  J u ly  to  69 in  O c to b e r  
(T a b le  3 ) .  In  N o v e m b e r , N B R  p e r s o n n e l r e p o r te d  " s ig h t in g  th e  n o r m a l
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n u m b e r  o f c o y o te s  f o r  th is  t im e  of y e a r "  {M a g a d in n o , N B R  B io lo g is t ,  
p e r s .  c o m m . ),
T a b le  3 . C o y o te  s c e n t s ta t io n  l in e  in d ic e s ' 
f r o m  1 9 7 4 , 1975 (R e ic h e l 1 9 7 6 ), 
an d  19 77  (V o n  G u n te n  1 9 7 8 ).
'in d e x  =
J u ly S e p te m b e r
1974 41 63
1975 55 — —
19 77 80 132
19 78 4 69
to ta l  c o y o te  v is i t s
to ta l  o p e r a t iv e  s ta t io n -n ig h ts
R o d e n t P o p u la t io n
T h e  s m a l l  m a m m a l p o p u la t io n  on th e  N B R  w a s  e x t r e m e ly  lo w  
in  M a y  and  J u ly . N o  M ic r o tu s  s p e c ie s  w e r e  t ra p p e d  in  M a y , and  in  
J u ly ,  1 M ic r o tu s  p e n n s y lv a n ic u s  w a s  t ra p p e d  (T a b le  4 ),
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T a b le  4 . M ic r o tu s  sp p . an d  P e r o m y s c u s  m a n ic u la tu s  c a p tu re d  p e r  
1000  t r a p  n ig h ts  f o r  3 h a b ita ts  in  1 9 7 5 , 1 9 7 7 , and 1 9 7 8 .
G = g r a s s la n d , B W  = b ru s h y  w a s h , R = r ip a r ia n .
H a b ita t 1 9 7 5 " 1 9 77 # 1978
M ic r o tu s  spp . G 1 .9 8.3 0 ,0
B W 14 .2 --- 3 .1
R 24 .8 1 4 .6 0 ,0
T o ta l 1 3 .7 7 .6 0 .6
P . m a n ic u la tu s G 83 .6 1 7 2 .9 4 .7
B W 78.3 95.8 9.4
R 98 .4 7 9 .2 1 8 .8
T o ta l 8 6 .8 1 1 6 .0 7 ,5
R e ic h e l  1 9 7 6 .
#V o n  G u n te n  1978 .
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C H A P T E R  V  
D IS C U S S IO N
C o y o te s
C o y o te  p o p u la t io n  f ig u r e s  (F ig .  4 ) w e r e  e s t im a te s  b a s e d  on 
c a s u a l o b s e rv a t io n s  u n t i l  1 9 7 3 , w h en  N B R  p e r s o n n e l b eg an  to  count 
c o y o te s  e a c h  s p r in g  (A n o n y m o u s  1 9 5 6 -7 7 ) .
W h ile  p r i o r  to  1962  s y s te m a t ic  c o n tr o l k e p t th e  c o y o te  
p o p u la t io n  lo w , an  e x p o s e d  s to c k p ile  o f h o r s e m e a t  p o is o n e d  w ith  1080  
w a s  o fte n  s to r e d  on th e  R a n g e  u n t i l  1966  (O 'G a r a ,  p e r s .  c o m m . ), and  
in  a d d it io n  c o y o te s  w e r e  o c c a s io n a lly  sho t (a t le a s t  2 - 3 /y e a r )  u n t i l  1972  
(N B R  p e r s o n n e l ,  p e r s .  c o m m . ). P r e s u m a b ly  th e s e  fa c to r s  c o n tin u e d  
to  k e e p  th e  p o p u la tio n  lo w  u n t i l  1 9 7 2 , w h en  s h o o tin g  s to p p e d . T h e  
p o p u la t io n  in c r e a s e d  s h a r p ly  in  1972 (m e a s u re d  b y  th e  s a m e  c a s u a l  
o b s e r v a t io n s )  and r e m a in e d  h ig h  u n t i l  th e  s p r in g  c o n tr o l e f fo r t  in  1978  
r e d u c e d  th e  d e n s ity . T h e  1 9 7 4  d e c lin e  o c c u r r e d  w h e n  s o m e  c o y o te s  
a p p a r e n t ly  d ie d  a f t e r  e a t in g  p o is o n  b a it  o f f  th e  R a n g e  (A n o n ym o u s  1 9 5 6 -  
7 7 ) .
P r e c is e  a s s e s s m e n t  o f th e  n u m b e r  o f c o y o te s  th a t h u n te d  on 
th e  R a n g e  fo l lo w in g  c o n t r o l  w a s  im p o s s ib le ,  b u t s u m m e r  o b s e rv a t io n s  
in d ic a te d  a t  le a s t  2 r e s id e n t  c o y o te s  s u r v iv e d .
23
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C o y o te s  d e n n in g  o u ts id e  th e  R a n g e  dug h o le s  u n d e r  th e  
p e r im e t e r  fe n c e  n o r th  o f h e a d q u a r te r s  an d  u n d o u b te d ly  c o n tin u e d  
h u n tin g  on th e  R a n g e  fo l lo w in g  c o n t r o l .  M o s t o f th e  s c e n t s ta t io n  l in e  
w a s  a d ja c e n t  to  th is  fe n c e  ( F ig .  2 ) ,  so i t  s h o u ld  h a v e  r e v e a le d  s u b ­
s ta n t ia l  m o v e m e n t a c ro s s  th e  fe n c e . T h e  s c e n t s ta tio n  in d e x  in  J u ly  
1978  w a s  4 c o m p a re d  to  80  in  J u ly  19 77  (T a b le  3 ) , in d ic a t in g  th a t th e  
n u m b e r  o f n o n re s id e n t  h u n tin g  c o y o te s  w a s  lo w . H o w e v e r , th e  
co y o te s  th a t  a v o id e d  fe n c e  s n a re s  b e c a u s e  of h u m a n  s c e n t, p ro b a b ly  
w e r e  n o t a t t r a c te d  to  s c e n t p o s ts  e i t h e r .
T h e  s c e n t s ta t io n  in d e x  in c r e a s e d  to  6 9 in  O c to b e r  1 9 7 8 . 
In c r e a s e s  in  th e  in d e x  f r o m  s u m m e r  to  f a l l  1 9 7 4 , 1 9 7 5 , and 1977  
(R e ic h e l 1 9 7 6 , V o n  G u n te n  1 978 ; T a b le  3) p ro b a b ly  r e s u lte d  f r o m  th e  
in c r e a s e d  c o y o te  a c t iv i t y  fo l lo w in g  th e  d e n n in g  s e a s o n , as d e s c r ib e d  b y  
K n o w  I t  on (1 9 7 2 ) . Im m ig r a t io n  o f c o y o te s  f r o m  th e  a r e a  s u r ro u n d in g  
th e  R a n g e  m u s t b e  a n o th e r  c o m p o n e n t o f th e  1978  in c r e a s e . C o y o te  
s ig h tin g s  d u r in g  N o v e m b e r  w e r e  s i m i l a r  to  o th e r  y e a r s ,  a g a in  
in d ic a t in g  in f i l t r a t io n .
B e c a u s e  c o y o te  p o p u la t io n s  a r e  r e s i l i e n t ,  th e  e ffe c ts  o f s p r in g  
c o n tr o l  a r e  e x p e c te d  to  b e  s h o r t - t e r m .  A s  a  r e s u lt  o f re d u c e d  
p o p u la t io n  d e n s ity , an  in c r e a s e d  p r o p o r t io n  of th e  r e m a in in g  fe m a le s  
( p a r t ic u la r ly  ju v e n i le s )  s h o u ld  b r e e d  and  l i t t e r  s iz e  sh o u ld  in c r e a s e  
(K n o w lto n  1 9 7 2 , C o n n o lly  and  L o n g h u rs t  1 9 7 5 ) , In a s m u c h  as  
d e c re a s e d  in t r a s p e c i f ic  c o m p e t it io n  a c c o m p a n ie s  p o p u la tio n  re d u c t io n .
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d e n s ity -d e p e n d e n t  m o r t a l i t y  c a n  b e  e x p e c te d  to  d e c lin e  as r e s o u r c e s  
s u c h  as fo o d  and  d e n n in g  a r e a s  b e c o m e  m o r e  a v a i la b le  (C o n n o lly  and  
L o n g h u rs t  1 9 7 5 ).
In  a  m o d e l d e s ig n e d  b y  C o n n o lly  and  L o n g h u rs t  (1 9 7 5 ) to  
s im u la te  c o y o te  p o p u la t io n  d y n a m ic s , a p o p u la t io n  s u b je c te d  to  
in te n s iv e  c o n t r o l  w o u ld  r e q u ir e  3 -5  y e a r s  to  r e c o v e r  to  th e  p r e - c o n t r o l  
d e n s ity .  T h is  m o d e l d id  n o t in c lu d e  an  im m ig r a t io n  f a c to r ,  so  
r e c o v e r y  on th e  N B R  s h o u ld  o c c u r  q u ic k ly  b e c a u s e  o f im m ig r a t io n  
f r o m  o u ts id e  th e  R a n g e .
P o p u la t io n  C h a r a c t e r is t ic s  o f N B R  P ro n g h o rn s
E x c e p t f o r  p o p u la t io n  d e c lin e s  a s s o c ia te d  w ith  c o lle c t io n s  and  
t r a n s  lo c a t io n  of e x c e s s  a n im a ls ,  th e  N B R  h e r d  g re w  f r o m  1960  to  1978  
( F ig .  4 ) .  In  1 9 6 5 , th e  f a l l  fa w n :d o e  r a t io  b e g a n  a d e c lin e  th a t c o n tin u e d  
e a c h  y e a r  (e x c e p t 19 67  and  1 9 7 4 ) u n t i l  1 9 7 8 , r e f le c t in g  in c r e a s in g  fa w n  
m o r t a l i t y .  D e s p ite  th e  d e c lin e ,  th e  c o n c u r r e n t  p o p u la tio n  in c r e a s e  
in d ic a te d  th a t fa w n  r e c r u i t m e n t  w a s  g r e a t e r  th a n  to ta l a n n u a l m o r t a l i t y  
e a c h  y e a r ,  e x c e p t 19 76  an d  1 9 7 7 , w h e n  r e c r u i t m e n t  e q u a lle d  m o r t a l i t y .
R e ic h e l  (1 9 7 6 )  an d  V o n  G u n te n  (1 9 7 8 ) r e p o r te d  th a t th e  fa w n  
m o r t a l i t y  r a t e  f r o m  1962  to  1 9 7 0  n e v e r  e x c e e d e d  32% . B ut th e  
m o r t a l i t y  r a te s  (1 .0 0  -  [ s u r v iv in g  fa w n s / fa w n s  b o rn ] )  w e r e  p ro b a b ly  
u n d e r e s t im a te d , b e c a u s e  th e  n u m b e r  o f fa w n s  b o rn  w a s  u n d e re s t im a te d  
(R e ic h e l 1 9 7 6 ). T h e  n u m b e r  b o r n  w a s  d e te r m in e d  f r o m  th e  n u m b e r
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s e e n  d u r in g  th e  e a r ly  s u m m e r  (A n o n y m o u s  1 9 5 6 -7 7 ) ,  r a t h e r  th a n  f r o m  
th e  n u m b e r  o f p re g n a n t does c o u n te d  in  M a y . S o m e fa w n s  u n d o u b te d ly  
d ie d  b e fo r e  th e y  w e r e  s e e n , and  b e c a u s e  of t h e i r  b e d d in g  b e h a v io r ,  
m a n y  l iv e  fa w n s  w o u ld  n o t h a v e  b e e n  s e e n . B y  f a l l  th e  fa w n s  w o u ld  
h a v e  b e e n  a c t iv e  and  c o n s p ic u o u s  so th e  n u m b e r  o f fa w n s  co u n ted  
p r o b a b ly  w a s  a c c u r a te .  F o r  th e  s a m e  r e a s o n , th e  f a l l  fa w n :d o e  r a t io s  
w e r e  p ro b a b ly  a c c u r a te .
I  r e c a lc u la te d  fa w n  m o r t a l i t y  r a te s  ( F ig .  5) f o r  1 9 6 6 -1 9 7 3 ,  
e s t im a t in g  the  n u m b e r  o f fa w n s  b o rn  e a c h  y e a r  f r o m  th e  n u m b e r  of 
a d u lt  fe m a le s  c o u n te d  th e  p re v io u s  f a l l .  T w o  a s s u m p tio n s  - - th a t  a l l  
a d u lt  does w e r e  p re g n a n t  and th a t th e y  s u r v iv e d  th e  w in te r - -u n d o u b te d ly  
in f la te d  m y  e s t im a te s .  N o n e th e le s s , I  b e l ie v e  th e  a c tu a l r a te s  w e r e  
p r o b a b ly  c lo s e r  to  m y  r e c a lc u la t io n s  th a n  to  th o s e  o f R e ic h e l and  
V o n  G u n ten ; th e  d is c r e p a n c y  a m o n g  th e  1 9 6 0 -1 9 6  9 m o r t a l i t y  r a te s  and  
th e  1 9 7 0 -1 9 7 7  r a te s  p r o b a b ly  w a s  no t as g r e a t  as th e ir  r a te s  in d ic a te d .
P ro n g h o rn  do es b r e e d  a t 16 m o n th s  o f ag e  and y e a r ly  t h e r e ­
a f t e r ,  and  m o s t h a v e  tw in s ,  so t h e i r  r e p r o d u c t iv e  p o te n t ia l is  h ig h  
(B u e c h n e r  1 9 5 0 , E l l i s  1 9 7 2 , Y o a k u m  1 9 7 8 ). F a w n s  on the N B R  
s o m e t im e s  b r e e d , f u r t h e r  in c r e a s in g  the  p o te n t ia l  (O 'G a r a  1 9 6 8 ). 
B u e c h n e r  d e s c r ib e d  a T e x a s  p o p u la t io n  o f 2 b u cks  and 13 does th a t  
in c r e a s e d  to  169  a n im a ls  in  6 y e a r s .  A s s u m in g  a l l  the  o r ig in a l  does  
w e r e  p re g n a n t an d  no m o r t a l i t y  o c c u r r e d ,  h e  e s t im a te d  th a t th e  
p o te n t ia l  p o p u la t io n  a f t e r  6 y e a r s  c o u ld  h a v e  b ee n  32 7. T h e  h e rd
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a p p a r e n t ly  e n d u re d  a  to ta l  m o r t a l i t y  o f 51% . N o n e th e le s s  i t  re p ro d u c e d  
p r o l l f i c a l l y  enough to  in c r e a s e  r a p id ly .  S im i la r ly ,  th e  N B R  h e rd  
in c r e a s e d  f r o m  th e  in tro d u c e d  15 in  1951 to  120 in  1 9 6 2 , d e s p ite  the  
c o lle c t io n  o f m o r e  th a n  44  a n im a ls .
In  g e n e r a l ,  h ig h  fa w n  m o r t a l i t y  ty p if ie s  p ro n g h o rn  p o p u la tio n  
d y n a m ic s . T h e  l i f e  e x p e c ta n c y  of p ro n g h o rn s  is  6 -7  y e a r s  (V a n  W o r m e r  
1 9 6 9 ) , so  th e  ty p ic a l  N B R  b i r t h  r a t e  o f 195 fa w n s : 100  does (O 'G a r a  1 9 6 8 )  
f a r  e x c e e d s  the  r e c r u i t m e n t  r a te  n e c e s s a r y  to  m a in ta in  a s ta b le  p o p u ­
la t io n .  A c c o rd in g  to  Y o a k u m  (1 9 7 8 ) ,  an O re g o n  p o p u la tio n  r e m a in e d  
s ta b le  f o r  17 y e a r s  d e s p ite  an a n n u a l r e c r u i tm e n t  o f o n ly  2 6 fa w n s : 100  
d o e s .
T h e  N B R  h e r d  m a in ta in e d  s p o ra d ic  g ro w th  ev en  a f te r  1 9 7 2 , 
w h e n  th e  m o r t a l i t y  r a te  r e a c h e d  93% , s u g g e s tin g  th a t i t  s u c c e s s fu lly  
e n d u re d  7 c o n s e c u tiv e  y e a r s  o f h ig h  fa w n  m o r t a l i t y .  A n  e x a m in a t io n  o f 
th e  1 9 78  s e x  and ag e  c la s s e s , h o w e v e r , r e v e a le d  an u n s ta b le  age  
c o m p o s it io n  ( F ig .  6 ) .  T h e  o ld e r  c o h o rts  ( 7 -1 0  y e a r s  o ld ) c o m p r is e d  
an  u n u s u a lly  h ig h  p r o p o r t io n  o f th e  b re e d in g  ag e  a n im a ls .
O b s e rv a t io n s  m a d e  b y  K itc h e n  (p e r s .  c o m m . ) d u r in g  th e  1978  
b r e e d in g  s e a s o n  w e r e  th e  p r im a r y  s o u rc e  o f th e s e  d a ta . H e  s tu d ie d  
p ro n g h o r n  b e h a v io r  on th e  N B R  f r o m  1 9 69  th ro u g h  1 9 7 1 . In d iv id u a l  
v a r ia t io n s  in  b o d y  m a rk in g s  e n a b le d  h im  to  id e n t i fy  v i r t u a l l y  a l l  
m e m b e r s  o f th e  p o p u la t io n  b o rn  b e fo r e  1972 (K itc h e n  1 9 7 4 ). D u r in g  
th e  19 78  b r e e d in g  s e a s o n , h e  r e c o g n iz e d  th a t  65%  of th e  a d u lt p o p u la t io n
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w e r e  o ld e r  th a n  7, and h e  b e lie v e d  a m a jo r  p o p u la t io n  d e c lin e  m ig h t  
o c c u r  in  2 - 3  y e a r s .
T h e  a c tu a l d is t r ib u t io n  o f th e  2 - 6  y e a r  o ld  c o h o rts  w a s  
u n kn o w n  ( F ig .  6 d e p ic ts  th e s e  as  th e  to ta l  n u m b e r  of 2 -6  y e a r  o lds  
d is t r ib u te d  e v e n ly  o v e r  5 y e a r s ) .  B u t th e  lo w  fa w n :d o e  r a t io s  and the  
e x t r e m e ly  h ig h  m o r t a l i t y  r a te s  in d ic a te d  th e  a n im a ls  b o rn  in  1 9 7 2 ,
1 9 7 3 , an d  1976  (2 , 5 , and  6 y e a r  o ld s ) p ro b a b ly  c o m p r is e d  s m a l le r  
c o h o rts  th a n  th o s e  b o rn  in  19 74  and 1975  (3 and 4 y e a r  o ld s ).
A t  b i r t h ,  6 7% of th e  ta g g e d  fa w n s  w e r e  m a le s  and the  s u r v iv a l  
r a te s  o f fe m a le s  and  m a le s  w e r e  e q u a l. O n th a t  b a s is ,  I  e s t im a te d  9 
o f th e  s u r v iv in g  fa w n s  w e r e  f e m a le  and 18 w e r e  m a le .
O f th e  b r e e d in g  age m a le s ,  84%  w e r e  o ld e r  th a n  7. T h e  lo s s  
o f th e s e  m a le s  w i l l  s u b s ta n t ia l ly  re d u c e  th e  s iz e  o f th e  h e rd , b u t m o s t  
o f th e s e  w e r e  n o n b re e d in g  m a le s .  T h r e e  o f th e  o ld e r  b u cks  w e r e  
r e s p o n s ib le  fo r  v i r t u a l l y  a l l  th e  b r e e d in g  d u r in g  r e c e n t  y e a rs  (K itc h e n ,  
p e r s .  c o m m . ), so  th e  r e p r o d u c t iv e  c a p a c ity  o f th e  h e r d  s h o u ld  n o t be  
s e r io u s ly  a l t e r e d  b y  th is  lo s s .
F o r t y - t h r e e  p e r c e n t  o f th e  1978  b r e e d in g  does w e r e  o ld e r  th a n
7. T h e  lo s s  of th e s e  does w o u ld  s ig n if ic a n t ly  re d u c e  the  r e p r o d u c t iv e  
c a p a c ity  o f th e  h e r d ,  u n le s s  th e  lo s s  o c c u rs  g r a d u a lly .  T h e  p o te n t ia l  
f o r  r e c o v e r y  e x is ts  as e v id e n c e d  b y  th e  r a p id  in c r e a s e  of the  h e r d  f r o m  
1951 to  1 9 6 2 . C o n tin u e d  h ig h  fa w n  m o r t a l i t y  in  th e  s m a l l ,  is o la te d  
N B R  h e r d ,  h o w e v e r , m a y  p r e c lu d e  r e c o v e r y .
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F a c to r s  C o n tr ib u t in g  to  F a w n  M o r t a l i t y
P h y s ic a l  c o n d it io n . F a w n s  w h o  d ie d  sh o w ed  no e v id e n c e  of 
p o o r  h e a lth  a t  c a p tu r e . A l l  b u t one fa w n  (#2 9) w e r e  v ig o ro u s  and  
h e a lth y  and a v e ra g e d  3 ,5  k g , th e  a v e r a g e  w e ig h t o f M o n ta n a  fa w n s  a t 
b i r t h  (O 'G a r a  1 9 7 8 a ) , F a w n s  th a t d ie d  d id  no t w e ig h  s ig n if ic a n t ly  le s s  
th a n  s u r v iv in g  fa w n s  (p >  0 .2 0 ) ,
A m o n g  th e  fa w n s  w ith  un kn ow n c a u s e  of d e a th , th e  p o s s ib i l i t y  
o f d is e a s e  e x is ts ,  B e a le  and  S m ith  (1 9 7 3 ) fo u n d  d is e a s e  (s a lm o n e llo s is  
o r  p n e u m o n ia )  c a u s e d  th e  d e a th  o f 5 fa w n s , e v en  though " a l l  a p p e a re d  
h e a lth y  1 o r  2 d ays  p r io r  to  d e a th , " D is e a s e , h o w e v e r , w as  not a 
m a jo r  c a u s e  o f d e a th  in  t h e i r  s tu d y , c a u s in g  o n ly  9% of th e  m o r t a l i t y ,  
Y o a k u m  (1 9 7 8 ) c o n s id e re d  d is e a s e  r e la t iv e ly  r a r e  in  p ro n g h o rn  p o p u ­
la t io n  b e c a u s e  th e y  r a r e l y  c o n g re g a te  in  la r g e  h e r d s , in f r e q u e n t ly  use  
m o is t  h a b ita t ,  an d  ch an g e  b e d d in g  and fe e d in g  lo c a tio n s  d a ily .
V o n  G u n te n  (1 9 7 8 ) fo u n d  no e v id e n c e  o f d is e a s e -c a u s e d  m o r t a l i t y  in  
2 7 ta g g e d  N B R  fa w n s . N e i t h e r  th e  n e c ro p s ie s  n o r  e n c o u n te rs  w ith  
ta g g e d  fa w n s  in  1978  r e v e a le d  e v id e n c e  of d is e a s e  o r  w e a k n e s s .
D is e a s e  c o u ld  n o t b e  sh o w n  to  b e  an im p o r ta n t  cau s e  of fa w n  m o r t a l i t y  
in  1 9 7 8 ,
M a t e r n a l  a b a n d o n m e n t. A l l  34 fa w n s  w e r e  a c c e p te d  b y  t h e i r  
m o th e r s  fo l lo w in g  ta g g in g  p r o c e d u r e s , so  r e s e a r c h e r - in d u c e d  a b a n d o n ­
m e n t  d id  n o t c o n tr ib u te  to  fa w n  m o r t a l i t y .
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P r e c ip i t a t io n . V o n  G u n ten  (1 9 7 8 ) fo u n d  a w e a k  p o s it iv e  t re n d  
b e tw e e n  a n n u a l p r e c ip i ta t io n  and  fa w n  s u r v iv a l  on th e  N B R ,
H a b i t a t . V o n  G u n te n  (1 9 7 8 ) d is c u s s e d  c h a n g in g  ra n g e  c o n d it io n  
as a f a c to r  c o n tr ib u t in g  to  fa w n  m o r t a l i t y ,  p o in t in g  out th a t p ro n g h o rn  
w e r e  n o t in d ig e n o u s  to  th e  R a n g e . S in ce  1 9 6 4 , w h en  3% of th e  N B R  
r a n g e  w a s  c l im a x  v e g e ta t io n , ra n g e  m a n a g e m e n t has c o n v e r te d  83%  of 
th e  R a n g e  to  c l im a x  v e g e ta t io n . T h is  r e s u lte d  in  a re d u c t io n  of fo r b s ,  
in c lu d in g  th o s e  im p o r ta n t  to  th e  p ro n g h o rn  d ie t  (V o n  G u n ten  1 9 7 8 ),
V o n  G u n te n  and I  fo u n d  no  e v id e n c e , h o w e v e r , of w e a k n e s s  o r  p o o r  
h e a lth , w h ic h  p r e s u m a b ly  w o u ld  b e  c a u s e d  b y  p o o r  q u a l ity  fo r a g e .
P r e d a t io n . P r e d a to r s  w e r e  in v o lv e d  in  th e  d ea th s  o f at le a s t  
14 ta g g e d  fa w n s , in c lu d in g  10 k i l le d  b y  and 3 c o n s u m e d  b y  p r e d a to r s  
a n d  1 th a t d ie d  o f c a p tu r e  m y o p a th y  (C h a lm e r s  and B a r r e t t  1 9 7 7 ) a f t e r  
an  e a g le  a t ta c k . T h e  c a u s e  o f d e a th  o f 7 a p p a r e n t ly  h e a lth y  fa w n s  w a s  
u n kn o w n , b u t p r e d a to r  in v o lv e m e n t  is  the  m o s t p la u s ib le  e x p la n a tio n  
f o r  th e  r a p id  d is a p p e a ra n c e  of t h e i r  c a r c a s s e s .
M o r e  fa w n s  s u r v iv e d  in  1978  (2 9%) th a n  in  1977  (10% ; V o n  
G u n te n  1 9 7 8 ) , b u t s u r v iv a l  w a s  no  b e t t e r  th a n  in  1975  (31% ; R e ic h e l  
1 9 7 6 ) . P r e d a t io n  w a s  s t i l l  th e  m o s t im p o r ta n t  c a u s e  of d e a th  in  1 9 7 8 , 
b u t th e  m o r t a l i t y  r a te  w a s  n o t u n i fo r m ly  h ig h  in  a l l  lo c a t io n s .
R e ic h e l  (1 9 7 6 ) and V o n  G u n te n  (1 9 7 8 ) th o u g h t th a t c e r ta in  
fa w n s  m a y  h a v e  b e e n  m o r e  s u s c e p tib le  to  p r e d a t io n  b e c a u s e  of t h e i r
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lo c a t io n . B o th  fo u n d  c o y o te - in v o lv e d  m o r t a l i t y  h ig h e s t in  A le x a n d e r  
B a s in  an d  th e  n o r th s id e  r a n g e , w h e r e  c o y o te s  d e n n ed .
In  1 9 7 8 , th e  m o r t a l i t y  r a te  w a s  s t i l l  s ig n if ic a n t ly  d e p en d en t  
on lo c a t io n  even  though c o y o te  p r e d a t io n  w a s  no  lo n g e r  th e  p r im a r y  
c a u s e  o f d e a th . T h e  r a t e  w a s  93% on th e  s o u th e a s t ra n g e  w h e r e  80%  
of th e  p r e d a to r - in v o lv e d  m o r t a l i t y ,  in c lu d in g  a l l  o f th e  b o b c a t and  
e a g le  k i l l s ,  o c c u r r e d . In  A le x a n d e r  B a s in , w h e r e  v e r y  h ig h  m o r t a l i t y  
in  19 75  (90% ) and  1 9 77  (93% ) w a s  a t t r ib u te d  to  c o y o te  p r e d a t io n  
(R e ic h e l 1 9 7 6 , V o n  G u n te n  1 9 7 8 ) , th e  r a te  w a s  o n ly  2 7%.
S u r v iv a l  in  A le x a n d e r  B a s in  a p p a r e n t ly  im p r o v e d  as a r e s u lt  
o f r e m o v in g  th e  6 r e s id e n t  c o y o te s , in c lu d in g  a b re e d in g  p a i r ,  3 
y e a r l in g  m a le s ,  an d  a 2 - y e a r - o l d  m a le  ( F ig .  2 , A p p e n d ix  D ) .  T h e  
la c ta t in g  fe m a le  w a s  5 and h e r  m a te  w a s  4 y e a r s  o ld , and p r e c o n t r o l  
o b s e rv a t io n s  s u g g e s te d  th a t  the  y e a r l in g s  w e r e  t h e i r  o f fs p r in g . T h e  
p a ir  w a s  s h o t n e a r  a d e n n in g  s ite  o c c u p ie d  b y  a b r e e d in g  p a i r ,  p e rh a p s  
th e  s a m e  p a i r ,  f o r  s e v e r a l  y e a r s  (R e ic h e l 1 9 7 6 , V o n  G u n ten  1 9 7 8 ).
F a w n  p r e d a t io n  b y  o ld e r  c o y o te s  p r o b a b ly  b e g a n  in  c h a n c e  
e n c o u n te rs  w ith  b e d d e d  fa w n s  w h ile  th e  c o y o te s  fo ra g e d  f o r  m ic e .
Such  "c h a n c e  d e p re d a t io n s "  (L e o p o ld  1 9 3 3 ) s e rv e d  as an  e d u c a t io n a l  
b a s is  f o r  d e l ib e r a te  o r  " h a b it  d e p re d a t io n s "  as  th e  c o y o tes  d e v e lo p e d  
th e  a b i l i t y  to  f in d  m o r e  fa w n s  d u r in g  s u c c e e d in g  fa w n in g  s e a s o n s . 
M ic r o t in e s  s u s ta in e d  th e  N B R  c o y o te s  th ro u g h o u t th e  y e a r  (R e ic h e l
1 9 7 6 ) ,  b u t fa w n s  m a y  h a v e  b e e n  p r e f e r r e d  b e c a u s e  th e y  r e p r e s e n te d  a
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l a r g e r  e n e rg y  p a c k a g e  (V o n  G u n te n  1 9 7 8 ) , and  w e r e  e a s y  p r e y .  H ad  
th e y  s u r v iv e d  c o n t r o l ,  th e  e x p e r ie n c e d  p a ir  p r e s u m a b ly  w o u ld  h a v e  
b e e n  e f f ic ie n t  fa w n  p r e d a to r s  in  1 9 7 8 . T h e  y e a r l in g s  w e r e  p ro b a b ly  
s t i l l  in  a t r i a l  and  e r r o r  p h a s e  o f le a r n in g  (F o x  1 9 6 9 ) and  w o u ld  h a v e  
b e e n  le s s  o f a th r e a t  to  th e  fa w n s  th a n  th e  o ld e r  c o y o te s .
D e s p ite  th e  r e m o v a l  o f n o r th s id e  d e n n in g  c o y o te s , fa w n  
s u r v iv a l  d id  n o t im p r o v e  th e r e  as m u c h  as in  A le x a n d e r  B a s in  (T a b le  
1 ). T h e  p r o x im i t y  o f n o r th s id e  fa w n s  to  th e  s u r v iv in g  lo w e r -w e s t  
c o y o te  p a i r ,  and  to  th e  n o n re s id e n t  c o y o te s  m o v in g  th ro u g h  th e  
p e r im e t e r  fe n c e , p r o b a b ly  a c c o u n te d  fo r  c o n tin u e d  m o r t a l i t y .  T h e  
s a m e  fa c to r s  u n d o u b te d ly  c o n tr ib u te d  to  th e  80%  m o r t a l i t y  am o n g  th e  
lo w e r - w e s t  fa w n s , b u t a  b o b c a t m a y  h a v e  k i l l e d  s o m e  o f th e m . T r a c k s  
on th e  H e a d q u a r te r s  R id g e  to u r  ro a d  ( F ig .  1) in  1978  and  b o b c a t  
s ig h tin g s  d u r in g  p a s t y e a r s  in d ic a te d  th a t a b o b c a t in h a b ite d  th e  r o c k y  
t im b e r e d  r id g e  a b o v e  th e  lo w e r - w e s t  ra n g e .
H a m lin  (1 9 7 9 )  fo u n d  no r e la t io n s h ip  b e tw e e n  c o y o te  d e n s ity  
and  d e e r  fa w n  m o r t a l i t y  in  th e  M is s o u r i  R iv e r  B r e a k s .  H e  d id  f in d  a  
s tro n g  p o s it iv e  r e la t io n s h ip  b e tw e e n  fa w n  s u r v iv a l  and  ro d e n t d e n s ity .  
In  th e  a b s e n c e  of c o n t r o l ,  th e  s c a r c i t y  o f m ic r o t in e s  on the R a n g e  in  
1 9 7 8  c o u ld  h a v e  c o n tr ib u te d  to  h e a v y  c o y o te  p r e d a t io n  on fa w n s .
V o n  G u n te n  (1 9 7 8 ) , h o w e v e r , n o te d  th a t  c o y o te  p re d a t io n  w as  h e a v y  
e v e n  d u r in g  y e a r s  o f h ig h  m ic r o t in e  a b u n d a n c e .
P r e d a to r s  c a u s e d  a t le a s t  62%  o f th e  d ea th s  on th e  s o u th e a s t
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r a n g e .  O f 14 ta g g e d  fa w n s , th e  s in g le  fa w n  th a t w a s  to  s u r v iv e  m o v e d  
to  A le x a n d e r  B a s in  on 6 J u n e , w h e n  she w a s  10 days  o ld . B y  th e  
s e c o n d  w e e k  o f J u n e , s e v e r a l  does h ad  m o v e d  to  A le x a n d e r  B a s in  and  
I  r a r e l y  s a w  does o r  fa w n s  on th e  s o u th e a s t ra n g e  a f t e r  th e  th i r d  w e e k  
In  J u n e . T h e  m a s s  m o v e m e n t w a s  e v id e n t ly  n o t p ro m p te d  b y  th e  
p r e d a t io n , as does s h o w ed  n o  te n d e n c y  to  m o v e  f r o m  th e  v ic in i t y  of 
t h e i r  d e a d  fa w n s  e v e n  w h e n  th e  s ib l in g  s u r v iv e d . M o r e  l i k e ly ,  th e  
m o v e m e n t w a s  In  re s p o n s e  to  s e a s o n a l ch an g es  In  v e g e ta t io n  (S w a n g e r
1 9 7 7 ) . N o n e th e le s s , th e  r e m a in in g  fa w n  p r e s u m a b ly  s u rv iv e d  b e c a u s e  
o f th e  m o v e .
C o m p a re d  to  p ro n g h o rn  does of th e  open ra n g e , th o s e  on th e  
fe n c e d  N B R  h ad  a  l im i t e d  c h o ic e  o f fa w n in g  lo c a t io n s . A m o n g  th e  
p o s s ib i l i t ie s ,  c e r ta in  lo c a t io n s  w e r e  p r o b a b ly  b e t te r  s u ite d  th a n  o th e rs  
b e c a u s e  o f h ig h e r  q u a l i ty  fo r a g e .  S in c e  1 9 6 9 , th e  m a jo r  c o n c e n tr a ­
t io n s  o f p re g n a n t does s h if te d  f r o m  th e  n o r th e r n  p o r t io n  of the  R a n g e  
to  th e  s o u th e a s t n e a r  R a v a l l i  P o n d s  ( F ig .  1; K itc h e n  1 9 7 4 , R e ic h e l  
1 9 7 6 , V o n  G u n te n  1 9 7 8 ) . D u r in g  th e  s a m e  p e r io d , n o r th s id e  v e g e ta t io n  
c h a n g e d  to  a n e a r  c l im a x  s ta te ,  r e s u lt in g  In  a d e c lin e  of fo rb s  (y a r r o w ,  
A c h i l le s  la n u lo s a , and  a s t e r .  A s t e r  f a lc a tu s ) th a t w e r e  Im p o r ta n t  
c o m p o n e n ts  o f th e  N B R  p ro n g h o rn  d ie t  a c c o rd in g  to  O ’G a r a  and G r e e r  
( 1 9 7 0 ) .  B e c a u s e  su ch  a ch an g e  d id  n o t o c c u r  In  th e  s o u th e a s t. V o n  
G u n te n  (1 9 7 8 )  re a s o n e d  th a t  a g r e a t e r  ab u n d a n c e  of fo rb s  on th e  
s o u th e a s t c o u ld  h a v e  a t t r a c te d  p a r t u r ie n t  does In  1 9 7 7 .
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In  1 9 7 8 , 38%  o f th e  p re g n a n t does fa w n e d  in  th e  s o u th e a s t.
T h e  p r o x im i t y  o f th is  p r e f e r r e d  fa w n in g  a r e a  to  b o b c a t h a b ita t  p ro b a b ly  
c o n tr ib u te d  to  th e  e x t r e m e ly  h ig h  m o r t a l i t y .  B o b c a ts  den and h u n t in  
th e  ty p e  o f ro u g h , r o c k y  t e r r a in  (B a i le y  1 9 7 2 , B e a le  and  S m ith  1 9 7 3 )  
th a t  c h a r a c t e r iz e s  th e  s o u th e a s t r a n g e . D e p e n d in g  on v is io n  and  
h e a r in g  to  lo c a te  p r e y ,  b o b c a ts  h u n t b y  s ta lk in g  (B a i le y  1 9 7 2 ). T h e  
n u m e ro u s  b ru s h y  d ra w s  and  r o c k y  r id g e s  p ro v id e  th e  c o v e r  e s s e n t ia l  
to  a  s u c c e s s fu l s ta lk .  Such c o v e r  is  r e la t iv e ly  u n a v a ila b le  on th e  open  
t e r r a i n  o f A le x a n d e r  B a s in , a c c o u n tin g  f o r  th e  a p p a re n t a b s e n c e  of 
b o b c a t p re d a t io n  th e r e .
S o u th e a s t b o b c a ts  m a y  h a v e  g a in e d  e x p e r ie n c e , b e c o m in g  
m o r e  e f f ic ie n t  fa w n  p r e d a to r s  w ith  ea ch  y e a r  th a t does fa w n e d  th e r e ,  
b e c a u s e  th e  s c a r c i t y  o f s u ita b le  fa w n in g  g ro u n d s  d is c o u ra g e d  does  
f r o m  d is p e r s in g .
A m o n g  fa w n s  w h o s e  fa te  w a s  k n o w n , b o b c a t p re d a t io n  
a c c o u n te d  f o r  a h ig h e r  p r o p o r t io n  o f s o u th e a s t fa w n  m o r t a l i t y  in  1978  
(33% ) th a n  in  1977  (11% ; V o n  G u n te n  1 9 7 8 ) . A lth o u g h  th e  b o b c a ts ' 
e x p e r ie n c e  p r o b a b ly  c o n tr ib u te d  to  th e  in c r e a s e ,  b o b c a ts  m a y  h a v e  
e x p a n d e d  t h e i r  ra n g e  to  in c lu d e  f o r m e r  c o y o te  h u n tin g  g ro u n d s  
(R o b in s o n  1 9 6 1 , B e a le  and  S m ith  1 9 7 3 ) , w h e r e  fa w n s  m o s t c o m m o n ly  
b e d d e d . R o b in s o n  (1 9 6 1 ) n o te d  th a t  fo l lo w in g  c o y o te  re d u c t io n s ,  
b o b c a ts  te n d e d  to  m o v e  f r o m  ro u g h e r  h a b ita t  to  m o r e  open t e r r a in .  
G o v e r n m e n t  t r a p p e r s  r e p o r te d  r e c ip r o c a l  p o p u la t io n  f lu c tu a t io n s  of
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c o y o te s  and  b o b c a ts  (C a in  e t a l .  1 9 7 2 ) , s u g g e s tin g  c o m p e t it io n  fo r  a 
r e s o u r c e ,  p e rh a p s  h u n tin g  g ro u n d s . C o n v e r s e ly ,  B a i le y  (1 9 7 2 )  
o b s e rv e d  l i t t l e  d i r e c t  c o m p e t it io n  b e tw e e n  c o y o te s  and  b o b c a ts  in h a b it ­
in g  th e  s a m e  a re a ;  h e  a t t r ib u te d  th is  to  e c o lo g ic a l and  b e h a v io r a l  
d if fe r e n c e s  c o n fin in g  th e m  to  s e p a r a te  n ic h e s . B u t c o m p e t it iv e  
b e h a v io r  p a t te rn s  b e tw e e n  c o y o te s  and b o b c a ts  m a y  b e  s u b tle , th e  
b o b c a t s e ld o m  o v e r t ly  c h a lle n g in g  th e  c o y o te . I f  c o m p e tit io n  r e s t r ic t e d  
th e  b o b c a t , th e  r e m o v a l  of c o y o te s  w o u ld  h a v e  a llo w e d  th e m  to  expand  
th e  l im i t s  o f t h e i r  ra n g e .
G o ld e n  E a g le  p r e d a t io n  h as  b e e n  d o c u m e n te d  f o r  b o th  p r o n g ­
h o rn  fa w n s  (T h o m p s o n  1 9 4 9 , B ru n s  1 9 7 0 , B e a le  and S m ith  1 9 7 3 , 
G o o d w in  1 9 7 6 , B o d ie  1 9 7 8 , V o n  G u n te n  1 9 7 8 ) , and a d u lts  (L e h t i  1 9 4 7 , 
T h o m p s o n  1 9 4 9 ). B e a le  and S m ith  (1 9 7 3 ) fo u n d  th a t o n ly  1 of 2 9 
p r e d a t o r - k i l l e d  fa w n s  w a s  ta k e n  b y  an e a g le , b u t B o d ie  (1 9 7 8 )  
a t t r ib u te d  4 o f 9 p r e d a to r  k i l l s  to  G o ld e n  E a g le s .
W e ll -d e v e lo p e d  a la r m ,  e s c a p e , and b i r t h  b e h a v io r  p a t te rn s  
o f a d u lt  p ro n g h o rn s  and b e d d in g  b e h a v io r  o f fa w n s , s p e c i f ic a l ly  a n t i -  
a v ia n  in  c h a r a c t e r ,  le a d  B ru n s  (1 9 7 0 ) and B r o m le y  (1 9 7 7 ) to  re a s o n  
th a t  a v ia n  p r e d a t io n  h as  b e e n  a s ig n if ic a n t  s e le c t iv e  p r e s s u r e .  O n  th e  
N B R , e a g le  p re d a t io n  has  n o t b e e n  c o m m o n  in  r e c e n t  y e a rs  (A n o n y ­
m o u s  1 9 5 6 -7 7 ) ,  a c c o u n tin g  f o r  o n ly  1 d e a th  a m o n g  27 in  1977 (V o n  
G u n te n  1 9 7 8 ) , b u t in  1 9 78  e a g le s  k i l l e d  a t le a s t  4 fa w n s .
A l l  4 fa w n s  w e r e  k i l l e d  on th e  s o u th e a s t r a n g e . A  sub a d u lt
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e a g le  k i l l e d  2 on a r id g e to p , w h e r e  R a n g e  p e rs o n n e l and I  p e r io d ic a l ly  
sa w  i t  p e rc h e d  th ro u g h o u t e a r ly  s u m m e r  (A p p e n d ix  A , C a s e s  3 5 , 3 6 ). 
F r o m  th is  r id g e to p  and th e  a d ja c e n t  r id g e to p  to  th e  s o u th , m o s t of th e  
s o u th e a s t fa w n in g  a r e a  w a s  v is ib le ,  s u g g e s tin g  th a t th e  s a m e  s u b a d u lt  
m a y  h a v e  k i l le d  th e  o th e r  2 fa w n s  (C a s e s  1 2 , 13 ) as w e l l .  T h e  sudd en  
in c r e a s e  in  e a g le  p re d a t io n  m a y  h a v e  b e e n  c a u s e d  b y  a t r a n s ie n t  s u b ­
a d u lt ,  and  the th r e a t  to  fa w n  s u r v iv a l  w a s  p r o b a b ly  s h o r t - t e r m .
T h e  c o n c e n tr a t io n  o f e a g le  p r e d a t io n  in  th e  s o u th e a s t w as  
p r o b a b ly  r e la t e d  to  th e  t e r r a i n ,  c h a r a c te r iz e d  b y  n u m e ro u s  r id g e s  cut 
b y  d ra w s  an d  in t e r m it t e n t  s t r e a m s . B la c k - t a i le d  d e e r  (O d o c o ile u s  
h e m io n u s  c o lu m b ia n u s  ) fa w n s  in  C a l i f o r n ia  c o n s titu te d  an im p o r ta n t  
p r e y  i t e m  in  n e s ts  w h e r e  a d u lt  e a g le s  h u n te d  o v e r  a b ru p t r id g e s  
(C a r n ie  1 9 5 4 ). C a r n ie  w a tc h e d  an  e a g le  g lid e  f r o m  a  h i l ls id e  w ith  a 
fa w n . S im i la r ly  B o d ie  (1 9 7 8 )  o b s e rv e d  an e a g le  c a r r y in g  a fa w n  f r o m  
a  r id g e to p . H e  n o te d  m o s t e a g le s  c o n c e n tra te d  w h e r e  a i r  c u r r e n ts ,  
a s s o c ia te d  w ith  fo o t h i l ls ,  f a c i l i t a t e d  h u n tin g . In  m y  s tu d y , th e  e a g le  
o b s e rv e d  c a r r y in g  s ib l in g  fa w n s  (A p p e n d ix  A , C a s e s  3 5 , 3 6 ) g lid e d  
f r o m  a 12 00 m  r id g e to p , and  th u s  d id  n o t r e l y  e x c lu s iv e ly  on h is  own  
p o w e r  to  l i f t  th e  fa w n s . T h e  r e la t i v e ly  f l a t ,  open t e r r a in  o f A le x a n d e r  
B a s in  w a s  no t as c o n d u c iv e  to  h u n tin g  as th e  s o u th e a s t. E a g le s  w e r e  
s o m e t im e s  s e e n  in  th e  v ic in i t y  o f A le x a n d e r  B a s in ,  b u t no ta g g e d  
fa w n s  lo s t  th e ir  l iv e s  to  e a g le s  th e r e .
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E f fe c ts  o f P r e d a t io n  on N B R  P ro n g h o rn s
In  th e  a b s e n c e  of c o y o te  p r e d a t io n , fa w n  s u r v iv a l  co u ld  d epend  
in  p a r t  on th e  e x te n t to  w h ic h  o th e r  m o r t a l i t y  fa c to r s  c o m p e n s a te d  fo r  
its  a b s e n c e . E r r in g t o n  (1 9 4 6 )  d e fin e d  c o m p e n s a tio n  as " th e  p ro c e s s  in  
w h ic h  one o r  m o r e  m o r t a l i t y  fa c to r s  in c r e a s e  in  e f fe c t  as the  e f fe c t  o f 
a n o th e r  d e c r e a s e s . " In  A le x a n d e r  B a s in , w h e re  v e r y  lo w  s u r v iv a l  in  
19 75  an d  1 9 7 7  w a s  a t t r ib u te d  to  c o y o te  p r e d a t io n , s u r v iv a l  im p r o v e d  
d r a m a t ic a l ly  fo l lo w in g  c o y o te  c o n tr o l .  O th e r  m o r t a l i t y  fa c to rs  such  
as d is e a s e , s ta r v a t io n ,  p r e c ip i ta t io n ,  and  m a te r n a l  a b a n d o n m e n t, d id  
n o t c o m p e n s a te  f o r  th e  a b s e n c e  of c o y o te  p r e d a t io n . B o b c a t p r e d a t io n  
a p p a r e n t ly  d id  c o m p e n s a te  f o r  d e c re a s e d  c o y o te  p re d a t io n  in  the  
s o u th e a s t ra n g e  in  1 9 7 8 .
S o m e r e s e a r c h e r s  h a v e  c o n s id e re d  th a t o th e r  fa c to r s  c a u s e  a 
g r e a t e r  im p a c t  on u n g u la te  p o p u la tio n  le v e ls  th a n  p re d a t io n . C a u g h le y  
(1 9 7 0 )  s u g g e s te d  th a t  u n g u la te  p o p u la t io n  ir r u p t io n s  a r e  in f lu e n c e d  b y  
fo o d  s u p p ly  and a r e  t e r m in a te d  b y  " d e p le t io n  o f fo ra g e  b y  the a n im a ls  
th e m s e lv e s . " In  s o m e  a n im a ls ,  i r r u p t io n s  a r e  le s s  s e v e r e  and  
r e c r u i t m e n t  g e n e r a l ly  b a la n c e s  fo o d  s u p p ly  and o th e r  r e s o u r c e s  
(M a c A r t h u r  and C o n n e ll 196 7 , K r e b s  1 9 7 2 ) , b u t s e l f - r e g u la t in g  
m e c h a n is m s  a p p e a r  a b s e n t in  m a n y  u n g u la te s . E r r in g to n  (1 9 4 6 ) p o in ts  
out th a t  u n g u la te s  te n d  to  in c r e a s e  in  a " M a lth u s ia n  m a n n e r"  (to  th e  
p o in t o f s ta r v a t io n )  m o r e  th a n  o th e r  v e r t e b r a t e s .  P r e d a to r s ,  he  s a id ,  
p a r t i c u la r ly  c a n id s , m a y  h a v e  a " t r u ly  s ig n if ic a n t  in f lu e n c e  on
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p o p u la t io n s  o f a t le a s t  s o m e  u n g u la te s . " H u f fa k e r  (1 9 7 0 ) and K e ith  
(1 9 7 4 )  a g r e e d  w ith  P im lo t t 's  (1 9 6 7 ) h y p o th e s is , th a t  in  p r is t in e  
c o m m u n it ie s ,  c o n tr o l  b y  p r e d a to r s  m a y  h a v e  b e e n  c lo s e ly  a s s o c ia te d  
w ith  th e  a b s e n c e  o f s e l f - r e g u la t io n  in  u n g u la te s .
A lth o u g h  s o m e  s tu d ie s  h a v e  show n p r e d a to r s  in c a p a b le  of 
r e g u la t in g  u n g u la te  p o p u la t io n s , th e s e  p ro b a b ly  w e r e  c o n d u c ted  w h e r e  
u n g u la te  d e n s it ie s  w e r e  h ig h e r  o r  p r e d a to r  d e n s it ie s  lo w e r  th a n  in  
p r is t in e  t im e s  ( P im lo t t  1 9 6 7 , H u f fa k e r  1 9 7 0 , K e ith  1 9 7 4 ).
T h a t  p r e d a to r s  h a v e  h ad  a s ig n if ic a n t  im p a c t  on p ro n g h o rn s  
s e e m s  in e s c a p a b le , c o n s id e r in g  th e  a p p a re n t  s e le c t io n  fo r  s o p h is t ic a te d  
a n t i - p r e d a t o r  b e h a v io r .  In  re s p o n s e  to  p r e d a to r  p r e s s u r e s ,  a d a p ta tio n s  
e v o lv e d  to  h e lp  p r o te c t  fa w n s  d u r in g  and s h o r t ly  a f t e r  b i r t h  (A u te n r e ith  
and  F ic h t e r  1 9 7 5 , B r o m le y  1 9 7 7 ).
C o y o te s  m a y  b e  c a p a b le  o f d e c im a t in g  th e  N B R  p ro n g h o rn  
p o p u la t io n . B e fo re  1 9 7 2 , th e  N B R  c o y o te  d e n s ity  w a s  lo w  (F ig .  4 ) ,  
and  th e  h e r d  in c r e a s e d  r a p id ly  ( F ig .  5 ) .  T h e  1978  age s t r u c tu r e  (F ig .
6 ) a p p a r e n t ly  r e s u lte d  f r o m  7 y e a r s  o f h ig h  fa w n  m o r t a l i t y  b e g in n in g  
in  1 9 7 2 . P r e d a to r s  r a r e l y  d e c im a te d  p r is t in e  h e r d s , b u t u n n a tu ra l  
c o n d it io n s  on th e  N B R  m a y  h a v e  in c r e a s e d  th e  h e r d 's  v u ln e r a b i l i t y  to  
d e c im a t io n .
T h e  im p o r ta n c e  o f fe n c e s  c o n fin in g  th e  p ro n g h o rn  h e rd  w ith  
e x p e r ie n c e d  p r e d a to r s  h as  b e e n  d is c u s s e d  (v id e  s u p r a ) .  O p e n -ra n g e  
p ro n g h o rn s  p r o b a b ly  c h a n g e  fa w n in g  lo c a t io n s  f r o m  y e a r  to  y e a r .
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p r e v e n t in g  p r e d a to r s  f r o m  b e c o m in g  e x p e r ie n c e d  (B e a le  and S m ith
1 9 7 3 ) .
F e n c e s  th a t  d iv id e  th e  R a n g e  and  r e s t r i c t  b is o n  m o v e m e n ts ,  
b u t p e r m i t  o th e r  u n g u la te s  to  m o v e  u n d e r , m a y  in c r e a s e  th e  v u ln e r ­
a b i l i t y  o f in e x p e r ie n c e d  fa w n s . O n  2 J u ly , I  o b s e rv e d  4 faw n s  
w a n d e r in g  a lo n g  a fe n c e , a p p a r e n t ly  s e a rc h in g  f o r  a  w a y  to  jo in  3 does  
on th e  o th e r  s id e . O n e  fa w n  c r a w le d  u n d e r th e  fe n c e  a f te r  abou t 3 
m in u te s ,  b u t th e  o th e rs  c o n tin u e d  w a n d e r in g  a lo n g  th e  fe n c e  fo r  abou t 
10 m in u te s ,  s to p p in g  o n ly  a f t e r  a doe r e jo in e d  th e m . B u e c h n e r  (1 9 5 0 )  
o b s e rv e d  2 s i m i l a r  o c c a s io n s  w h e n  fa w n s  r e fu s e d  to  fo llo w  does u n d e r  
a fe n c e . B o th  t im e s  th e  does h ad  to  c r a w l  b a c k  to  r e jo in  th e  fa w n s .  
T h e  fe n c e s  c o u ld  h a v e  in t e r f e r e d  w ith  e s c a p e  f r o m  p r e d a to r s .  O n th e  
o th e r  h a n d , fe n c e s  w o u ld  in t e r f e r e  w ith  e s c a p e  a t th e  age  th a t fa w n s  
d ep e n d  on ru n n in g  r a t h e r  th a n  b e d d in g  f o r  p r o te c t io n . A t th a t a g e , 
w h e n  th e y  a r e  o ld e r  th a n  3 w e e k s , r e la t iv e ly  fe w  fa w n s  lo s e  t h e i r  l iv e s  
to  p r e d a to r s .
J u s t as p r e d a to r s  m a y  b e  in c a p a b le  o f c o n tr o l l in g  o v e r -  
p o p u la te d  u n g u la te  p o p u la t io n s  ( P im lo t t  196 7 , H u f fa k e r  1 9 7 0 , K e ith
1 9 7 4 ) , p r e d a to r s  p ro b a b ly  c o u ld  o v e r - c o n t r o l  s m a l l  o r  r e s t r ic t e d  
h e r d s .  M e c h  and  K a r n s  (1 9 7 7 ) fo u n d  th a t w o lv e s  c o m p le te ly  e x t e r ­
m in a te d  a  lo c a l  p o p u la t io n  o f w h i t e - t a i le d  d e e r  in  M in n e s o ta , w h ic h  
h a d  b e e n  re d u c e d  b y  lo s s  o f h a b ita t  ( fo r e s t  m a tu r a t io n )  and s e v e r e  
w in t e r s .  T h e y  b e l ie v e d  th a t  i f  w o lv e s  h ad  no t b e e n  p r e s e n t ,  the d e e r
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w o u ld  n o t h a v e  d is a p p e a r e d . R e c o v e r y  o f th e  p o p u la tio n  b eg an  w h en  
d e e r  f r o m  s u r ro u n d in g  h e rd s  b e g a n  to  r e p o p u la te  th e  a r e a  a f te r  w o lf  
d e n s ity  d e c lin e d  f r o m  la c k  o f fo o d . O n  th e  N B R , c o y o te  d e n s ity  w o u ld  
n o t b e  c h e c k e d  b y  d e c lin in g  p ro n g h o rn  n u m b e rs  b e c a u s e  th e y  do no t 
d ep en d  on th e  p ro n g h o rn s  f o r  fo o d . T h e  h e r d  is  s m a l l  and is o la te d ,  
so re p o p u la t io n  f r o m  a n e a r b y  h e r d  w o u ld  b e  im p o s s ib le . I t  s e e m s  
u n l ik e ly  th a t  n a tu r a l  s t a b i l i t y  o f p r e d a t o r - p r e y  in te r a c t io n s  c o u ld  be  
a c h ie v e d  on th e  N B R ; c o y o te s  c o u ld  p ro b a b ly  r u in o u s ly  d e p le te  th e  
h e r d .
T h e  e f fe c t iv e n e s s  o f in c r e a s in g  fa w n  s u r v iv a l  b y  c o y o te  
c o n t r o l  w i l l  r e m a in  s o m e w h a t l im i t e d  i f  th e  s o u th e a s t ra n g e  c o n tin u e s  
to  b e  a m a jo r  fa w n in g  a r e a .  B o b c a t p re d a t io n  c o u ld  c o n tin u e  to  
c o m p e n s a te  f o r  re d u c e d  c o y o te  p re d a t io n  th e r e .  B e a le  and S m ith  
(1 9 7 3 )  b e lie v e d  th a t e v en  a lo w  d e n s ity  o f b o b c a ts  c o u ld  in f l ic t  h ig h  
m o r t a l i t y  on p ro n g h o rn  fa w n s , so c o m p le te  b o b c a t r e m o v a l  w o u ld  b e  
n e c e s s a r y  to  s ig n if ic a n t ly  in c r e a s e  s u r v iv a l  on th e  s o u th e a s t ra n g e .
B u t e r a d ic a t io n  o f N B R  b o b c a ts  w o u ld  b e  u n a c c e p ta b le  and p ro b a b ly  
u n n e c e s s a ry , b e c a u s e  s o m e  fa w n  m o r t a l i t y  ca n  b e  e n d u re d  b y  th e  h e r d .
T h e  d r a m a t ic a l ly  d e c re a s e d  m o r t a l i t y  in  A le x a n d e r  B a s in  
in d ic a te s  th a t s p r in g  c o n t r o l  of c o y o te s , e s p e c ia l ly  o ld e r ,  e x p e r ie n c e d  
o n e s , c o u ld  im p r o v e  s u r v iv a l  enough to  p re v e n t  a s e r io u s  p o p u la tio n  
d e c l in e .  P e r io d ic  c o n tr o l  w o u ld  n o t th r e a te n  th e  r e s i l ie n t  c o y o te  
p o p u la t io n  w ith  e x t ir p a t io n .  W h e n  s u c c e s s iv e  y e a r s  of h ig h  p r e d a t o r -  
c a u s e d  m o r t a l i t y  th r e a te n  th e  b r e e d in g  p o p u la t io n , co yo te  c o n tro l m a y  
b e  n e c e s s a r y  i f  p ro n g h o rn s  a r e  to  b e  m a in ta in e d  on th e  R a n g e .
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C H A P T E R  VI
S U M M A R Y
1. H ow  c o y o te  c o n t r o l  a f fe c te d  p ro n g h o rn  fa w n  m o r t a l i t y  on 
th e  N a t io n a l  B is o n  R a n g e  w a s  s tu d ie d  in  1 9 7 8 .
2 . D u r in g  M a y , 19 c o y o te s  w e r e  s h o t, s n a re d , o r  p o is o n e d . 
A t le a s t  1 r e s id e n t  b r e e d in g  p a i r  s u r v iv e d  c o n tr o l .
3 . O f an  e s t im a te d  92 fa w n s  b o rn , 34 w e r e  r a d io  ta g g e d  
b e tw e e n  20  M a y  and 7 June; 22 ta g g e d  fa w n s  d ie d  b e fo r e  1 A u g u s t.
T e n  p r e d a to r -c a u s e d  m o r t a l i t ie s  in c lu d e d  3 b o b c a t k i l l s ,  4 G o ld e n  
E a g le  k i l l s ,  and  3 u n id e n t if ie d  p r e d a to r  k i l l s .  O n e  fa w n  m a y  h a v e  
s u c c u m b e d  to  c a p tu re  m y o p a th y  c a u s e d  b y  a n  e a g le , and  c o y o te s  
p r o b a b ly  c o n s u m e d  3 fa w n s . T h e  r e m a in s  o f 6 fa w n s  c o n s is te d  of o n ly  
b o n e  and  h id e  f r a g m e n ts .  T h r e e  t r a n s m i t te r s  f a i le d  and 1 f e l l  o ff  
p r e m a t u r e ly .  C a u s e  o f d e a th  f o r  th o s e  10 fa w n s  w a s  n o t d e te r m in e d ,  
b u t 7 w e r e  a p p a r e n t ly  h e a lth y  2 4 - 4 8  h o u rs  b e fo r e  th e y  d ie d , so  
p r e d a to r  in v o lv e m e n t  w a s  th e  m o s t p la u s ib le  e x p la n a tio n  f o r  t h e ir  
r a p id  d is a p p e a ra n c e .
4 . S e v e n ty  p e r c e n t  o f an  e s t im a te d  92 fa w n s  d ie d  b e fo r e
1 A u g u s t; b y  m id -O c to b e r ,  th e  m o r t a l i t y  r a t e  w a s  v i r t u a l l y  u n ch an g ed  
(7 1 % ). O f th e  ta g g e d  s a m p le  m o r t a l i t y ,  82%  o c c u r r e d  w ith in  th e  f i r s t
43
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
44
3 w e e k s  of l i f e .
5 . A lth o u g h  th e  fa w n  m o r t a l i t y  r a te  r e m a in e d  h ig h , d e s p ite  
c o n t r o l ,  i t  w a s  n o t u n i fo r m ly  h ig h  on a l l  fa w n in g  g ro u n d s . T h e  r a te  
w a s  93% on th e  s o u th e a s t r a n g e , w h e r e  th e  b o b c a t an d  e a g le  k i l ls  
o c c u r r e d .  I t  w a s  o n ly  27%  in  A le x a n d e r  B a s in , w h e r e  c o y o te - r e la te d  
m o r t a l i t y  w a s  v e r y  h ig h  in  1975  (90% ) and in  1977  (93% ); o th e r  
m o r t a l i t y  fa c to r s  d id  n o t c o m p e n s a te  f o r  th e  a b s e n c e  o f co yo te  
p r e d a t io n  th e r e .
6 . N u m e ro u s  p o s s ib le  c o m p e n s a tin g  m o r t a l i t y  f a c to r s ,  
in c lu d in g  d is e a s e , p r e c ip i ta t io n ,  a b a n d o n m e n t b y  d a m s , and p o o r  
h a b ita t ,  w e r e  e l im in a te d  as im p o r ta n t  m o r t a l i t y  f a c to r s .  P r e d a t io n ,  
a p p a r e n t ly  a n o n c o m p e n s a to ry  m o r t a l i t y  fa c to r  a m o n g  N B R  fa w n s , 
w a s  s t i l l  th e  m o s t im p o r ta n t  c a u s e  of d e a th  in  1 9 7 8 .
7. B o b c a t p r e d a t io n  c o m p e n s a te d  f o r  th e  a b s e n c e  of co y o te  
p r e d a t io n  in  th e  s o u th e a s t , as b o b c a ts  m o v e d  in to  f o r m e r  c o yo te  
h u n tin g  g ro u n d s . T h e  p r o x im i t y  o f p r e f e r r e d  fa w n in g  g ro u n d s  to  
b o b c a t h a b ita t  on th e  s o u th e a s t ra n g e  and  th e  b o b c a ts ' in c re a s e d  
p r e d a to r  e x p e r ie n c e  p ro b a b ly  in c r e a s e d  th e  fa w n s  v u ln e r a b i l i t y  to  
b o b c a t p r e d a t io n .
8 . A  t r a n s i t o r y  sub a d u lt  G o ld e n  E a g le  m a y  h ave  c a u s e d  
in c r e a s e d  e a g le  p r e d a t io n  in  1 9 7 8 . T h e  r id g e s  and  d ra w s  on the  
s o u th e a s t ra n g e  w e r e  m o r e  c o n d u c iv e  to  e a g le  p re d a t io n  th a n  th e  
f l a t t e r  t e r r a in  in  A le x a n d e r  B a s in . E a g le s  w e r e  an in te r m it te n t .
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a lth o u g h  s o m e t im e s  s ig n if ic a n t ,  c a u s e  of m o r t a l i t y  on the N B R .
9. C e r t a in  c o n d it io n s  on th e  N B R  m a y  h a v e  in c r e a s e d  th e  
h e r d 's  v u ln e r a b i l i t y  to  d e c im a t io n  b y  c o y o te s . F e n c e s  e n c lo s e d  
p ro n g h o rn s  w ith  e x p e r ie n c e d  p r e d a to r s ,  and  m a y  h a v e  in t e r f e r e d  w ith  
e s c a p e . S u s ta in e d  th ro u g h o u t th e  y e a r  b y  a l t e r n a te  p r e y ,  c o y o te s  do 
n o t d ep e n d  on p ro n g h o rn  f o r  s u r v iv a l  and c o u ld  r u in o u s ly  c o n tro l th e  
s m a l l ,  is o la te d  h e r d .
1 0 . D u r in g  7 y e a r s  o f h ig h  fa w n  m o r t a l i t y ,  r e c r u i tm e n t  in to  
th e  b r e e d in g  p o p u la t io n  w a s  lo w . A s  a r e s u l t ,  in  1 9 7 8 , 65% of th e  
b r e e d in g  ag e  a d u lts  w e r e  p r o b a b ly  o v e r  7 y e a r s  o ld . A  s e r io u s  p o p u ­
la t io n  d e c lin e  c o u ld  o c c u r  in  2 - 3  y e a r s .
11 . W h e n  s u c c e s s iv e  y e a r s  o f h ig h  p r e d a to r -c a u s e d  m o r t a l i t y  
th r e a te n  th e  b r e e d in g  p o p u la t io n , s p r in g  c o y o te  c o n tr o l c o u ld  im p ro v e  
fa w n  s u r v iv a l  enou gh to  p r e v e n t  a s e r io u s  p o p u la tio n  d e c lin e . C o y o te  
p o p u la tio n s  a r e  r e s i l i e n t ,  so  p e r io d ic  c o n tr o l  w o u ld  not th re a te n  N B R  
c o y o te s  w ith  e x t ir p a t io n .
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T h e  fo l lo w in g  d a ta , c o lle c te d  d u r in g  th e  s p r in g  of 1 9 7 9 , te n d  
to  s u p p o r t  K itc h e n 's  o b s e rv a t io n  th a t  b e c a u s e  o f th e  u n u s u a lly  h ig h  
p r o p o r t io n  o f o ld  a n im a ls  in  th e  h e r d , a m a jo r  p o p u la tio n  d e c lin e  
w o u ld  o c c u r . T h e s e  c a rc a s s e s  a c c o u n te d  f o r  18%  of th e  a d u lt fe m a le s  
and  33%  of th e  a d u lt  m a le s  c o u n ted  on th e  N B R  d u r in g  a u tu m n  1 9 78 , 
a lth o u g h  th e  a c tu a l w in t e r  lo s s  m a y  h a v e  b e e n  g r e a t e r .
A g e s  o f p ro n g h o rn s  th a t d ie d  d u r in g  w in te r  
1 9 7 8 -7 9  on th e  N a t io n a l B is o n  R a n g e  as  
e s t im a te d  f r o m  ja w s  o r  s k u lls  c o lle c te d  b y  
O 'G a r a ,  A g e s  l is te d ,  e x c e p t fa w n s , a r e  
ag es  a n im a ls  w o u ld  h a v e  b e e n  in  s p r in g  
1 9 7 9 .
E s t im a te d  age
N u m b e r
M a le
c o lle c te d
F e m a le
F a w n s 4 4
6 -y e a r -o ld s 1
8 -y e a r -o ld s 2 1
9 -y e a r -o ld s 8 5
1 0 -y e a r -o ld s 5 2
20 12
O 'G a r a  (p e r s .  c o m m . ) e x p la in e d :
O n e  b u c k  w a s  h e a d le s s , so  21 b u c k  an d  12 doe c a rc a s s e s  w e r e  
fo u n d . A b o u t h a lf  o f th e  c a rc a s s e s  w e r e  f r e s h  enough to  t e l l  i f  
th e y  w e r e  k i l le d  b y  c o y o te s  and  a l l  o f th e m  a p p a r e n t ly  w e r e .  
H o w e v e r ,  f r o m  th e  c o n d it io n  o f th e  te e th  in  th e  o ld e r  a n im a ls  and
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th e  f e m u r  m a r r o w  o f 3 fa w n s  th a t  w e r e  c h e c k e d , th e y  w e r e  
" w a lk in g  c a r r io n "  w h e n  k i l l e d .  T h e  6 - y e a r - o l d  b u c k  w a s  an  
e x c e p t io n . D e te r m in a t io n  o f age  b y  u p p e r  ja w s  is  n o t w e l l  
d o c u m e n te d , so  th o s e  9 - y e a r - o ld  d e s ig n a tio n s  a r e  q u ite  " s h a k y "  
an d  p r o b a b ly  s h o u ld  h a v e  b e e n  1 0 - y e a r - o ld s .  A ls o , a lo t  of the  
o ld  a n im a ls  h a d  m is s in g  o r  m a lfo r m e d  te e th  th a t c o u ld  h a v e  
a f fe c te d  to o th  w e a r ,  an d  th e  a n im a ls  c o u ld  h a v e  b e e n  o ld e r  th an  
w e a r  in d ic a te d .
N in e ty -o n e  p ro n g h o rn s  w e r e  c o u n te d  d u r in g  th e  a n n u a l N B R  
B ig  G a m e  C e n s u s  (N B R  p e r s o n n e l ,  p e r s .  c o m m , ) in  M a rc h  1 9 7 9 , so  
33%  o f th e  a n im a ls  c o u n te d  d u r in g  f a l l  1978  d ie d  b y  th a t d a te . A  f ie ld  
a s s is ta n t  c o u n te d  th e  h e r d  once a g a in  on 28 J u ly  1 9 7 9 . H is  r e s u lts  
a r e  l is t e d  b e lo w  w ith  cen su s  r e s u lts  f r o m  th e  s a m e  p e r io d  in  1 9 7 8 . 
D e s p ite  th e  lo s s  o f b r e e d in g  ag e  fe m a le s ,  a lm o s t  as m a n y  faw n s  
s u r v iv e d  th e  c r i t i c a l  e a r ly  w e e k s  a f t e r  b i r t h  in  1 9 7 9  as s u rv iv e d  th e  
s a m e  p e r io d  in  1 9 7 8 .
N a t io n a l  B is o n  R a n g e  p ro n g h o rn  
ce n s u s  b y  D a n  P o n d , 28  J u ly  197 9,
M a le F e m a le
F a w n s 6 17
Y  e a r l in g s 3 7
A d u lts 12 28
21 52
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
R E F E R E N C E S  C IT E D
A n o n y m o u s . 1 9 5 6 -7 7 .  N B R  R e fu g e  N a r r a t iv e  R e p o r ts .  A n n . R e p t.  
M o ie s e ,  M T .
A r r in g t o n ,  O . N . , and  A , E .  E d w a r d s . 1 9 5 1 . P r e d a to r  c o n tro l as  a 
f a c to r  in  a n te lo p e  m a n a g e m e n t. T r a n s .  N . A . W i ld l .  C o n f. 16: 
1 7 9 -1 9 3 .
A u te n r e i th ,  R . E .  , and  E . F ic h t e r .  1 9 7 5 . B e h a v io r  and s o c ia l iz a t io n  
of p ro n g h o rn  fa w n s . W i ld l .  M o n o . 4 2 . I l l  pp .
B a i le y ,  T .  N .  1 9 7 2 . E c o lo g y  of b o b c a ts  w ith  s p e c ia l r e fe r e n c e  to  
s o c ia l  o r g a n iz a t io n . P h . D . T h e s is . U n iv . Id a h o , M o s c o w .
82 p p .
B a r r e t t ,  M .  W . 1 9 7 8 . P r o n g h o rn  fa w n  m o r t a l i t y  in  A lb e r ta ,  P r o c .
A n te lo p e  S ta te s  W o rk s h o p  8 :4 2  9 -4 4 3 .
B e a le ,  D . M .  1 9 7 8 . B i r t h  r a t e  and  fa w n  m o r t a l i t y  am o n g  p ro n g h o rn  
a n te lo p e  in  w e s te r n  U ta h . P r o c .  A n te lo p e  S ta te s  W o rk s h o p  8: 
4 4 5 -4 4 6 .
___________, and A . D . S m ith . 1 9 7 3 . M o r t a l i t y  o f p ro n g h o rn  a n te lo p e
fa w n s  in  U ta h . J . W i ld l .  M a n a g e . 3 7 (3 ) :3 4 3 -3 5 2 .
B e a s o m , S. L .  1 9 7 4 . R e la t io n s h ip s  b e tw e e n  p r e d a to r  r e m o v a l  and  
w h it e - t a i le d  d e e r  n e t p r o d u c t iv i ty .  J . W i ld l .  M a n a g e . 3 8 (3 ) :8 5 4 -  
8 5 9 ,
B o d ie , W . L.. 1 9 7 8 . P r o n g h o rn  fa w n  m o r t a l i t y  in  th e  u p p e r
P a s h im e r o i  R iv e r  D r a in a g e  o f c e n t r a l  Id a h o . P r o c .  A n te lo p e  
S ta te s  W o rk s h o p  8 :4 1 7 -4 2 8 .
__________ _. 1 9 7 9 . F a c to r s  a f fe c t in g  p ro n g h o rn  fa w n  m o r t a l i t y  in
c e n t r a l  Id a h o . M .  S. T h e s is .  U n iv . M T ,  M is s o u la . 90 pp .
B r o m le y ,  P .  T .  1 9 7 7 . A s p e c ts  o f th e  b e h a v io r a l  e c o lo g y  and  
s o c io lo g y  o f th e  p ro n g h o rn  (A n t i lo c a p r a  a m e r ic a n a ). P h . D .  
T h e s is .  U n iv . C a lg a r y ,  A lb e r t a .  3 7 0  p p .
48
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4 9
B r u n s , E .  H . 1 9 7 0 . W in t e r  p re d a t io n  o f G o ld e n  E a g le  and c o yo tes
on p ro n g h o rn  a n te lo p e s . C a n , F ie ld  N a t .  8 4 (3 ) :3 0 1 -3 0 4 .
B u e c h n e r ,  H . K .  1 9 5 0 . L i f e  h is t o r y ,  e c o lo g y  and ra n g e  use  o f th e  
p ro n g h o rn  a n te lo p e  in  T r a n s - P e c o s ,  T e x a s . A m , M id la n d  N a t .  
4 3 (2 ) :2 5 7 -3 5 4 .
C a in ,  S . A . ,  J . A .  K a d le c ,  D , L .  A l le n ,  R . A . C o o le y , M .  C , H o rn o c k e r ,  
A . S. L e o p o ld , and  F .  M .  W a g n e r .  1 9 7 2 . P r e d a to r  C o n t r o l - -  
1 9 7 1 . R e p o r t  to  th e  C o u n c il o f E n v ir o n m e n ta l  Q u a l i ty  and th e  
D e p a r tm e n t  o f th e  In t e r io r  b y  th e  A d v is o r y  C o m m it te e  on P r e d a to r  
C o n t r o l .  2 0 7  p p .
C a r n ie ,  S. K .  1 9 5 4 . F o o d  h a b its  o f n e s tin g  G o ld e n  E a g le s  in  the
C o a s t R a n g e s  of C a l i f o r n ia .  T h e  C o n d o r 5 6 (1 ) :3 -1 2 .
C a u g h le y , G . 1 9 7 0 . E r u p t io n s  o f u n g u la te  p o p u la tio n s  w ith  e m p h a s is
on H im a la y a n  th a r  in  N e w  Z e a la n d . E c o lo g y  5 1 { l ) : 5 3 - 7 2 .
C h a lm e r s ,  G . A . , and  M . W . B a r r e t t .  1 9 7 7 . C a p tu re  m y o p a th y  in  
p ro n g h o rn  in  A lb e r t a ,  C a n a d a . J . A m . V e t .  M e d . A s s o c . 1 7 1 (9 ):  
9 1 8 -9 2 8 .
C o m p to n , H . O . 1 9 5 8 , T h e  e ffe c ts  o f p re d a t io n  on p ro n g h o rn  
a n te lo p e  n u m b e rs  in  s o u th -c e n t r a l  O re g o n . M .  S. T h e s is .
O re g o n  S ta te  C o l l .  , C o r v a l l is .  71 p p .
C o n n o lly , G . E .  1 9 7 8 . P r e d a to r s  and p r e d a to r  c o n tr o l .  C h . 24  in : 
S c h m id t , J . , an d  J . L ,  G i lb e r t  (e d s . ). B ig  G a m e  E c o lo g y  and  
M a n a g e m e n t . T h e  W i ld l .  M a n a g e . I n s t . ,  W a s h in g to n , D . C .
4 9 4  p p .
___________, and W . L o n g h u rs t .  1 9 7 5 . T h e  e ffe c ts  o f c o n tr o l on
c o y o te  p o p u la tio n s : a s im u la t io n  m o d e l. D iv .  A g r i .  S c i. , U n iv .
C a l .  ,  B u l l .  N o , 1 8 7 2 . 37 p p .
C o o k , R . S . ,  M . W h ite ,  D . O . T r a i n e r ,  and W . C . G la z e n e r .  1 9 7 1 . 
M o r t a l i t y  o f yo u n g  w h i t e - t a i le d  d e e r  fa w n s  in  sou th  T e x a s .
J . W i ld l .  M a n a g e . 3 5 ( l ) : 4 7 - 5 6 .
E in a r s e n ,  A .  S. 1 9 4 8 . T h e  P ro n g h o rn  A n te lo p e  and Its  M a n a g e m e n t,  
T h e  S ta c k p o le  C o . , H a r r is b u r g ,  P A . 256  p p .
E l l i s ,  J . 1 9 7 2 . O b s e r v a t io n s  on p ro n g h o rn  p o p u la t io n  d y n a m ic s .  
P r o c .  A n te lo p e  S ta te s  W o rk s h o p  5 :5 5 - 6 5 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
50
E r r in g t o n ,  P .  L .  1 9 4 6 . P r e d a t io n  and v e r te b r a te s  p o p u la tio n s ,
Q t r l y .  R e v . of B io lo g y  2 1 (2 ) :1 4 4 -1 7 7 .
F o x , M .  W . 1 9 6 9 . O n to g e n y  o f p r e y - k i l l i n g  b e h a v io r  in  C a n id a e , 
B e h a v io r  3 5 :2 5 9 -2 7 2 .
G o o d w in , G . A .  1 9 7 6 . G o ld e n  E a g le  p r e d a t io n  on p ro n g h o rn
a n te lo p e . A u k  9 4 (4 ) :7 8 9 -7 9 0 .
H a m l in ,  K . L .  197 9, D e e r ,  c o y o te , and a l te r n a te  p r e y  re la t io n s h ip s  
in  th e  M is s o u r i  B r e a k s ,  M o n ta n a , P r o c .  N .W .  S ec , W i ld l .  Soc. , 
P o r t la n d ,  O R .
H e n n e , D . R . 1 9 7 5 . D o m e s t ic  s h eep  m o r t a l i t y  on a w e s te r n
M o n ta n a  ra n c h . M .  S. T h e s is .  U n iv . M T ,  M is s o u la . 53 pp .
H o w a r d , V .  W . , C . T .  E n k e lk in g , E .  D . G l id w e l l ,  and  J . E .  W o o d .
1 9 7 3 , F a c to r s  r e s t r ic t in g  p ro n g h o rn  in c r e a s e  on th e  J o rn a d a  
E x p e r im e n t a l  R a n g e . N e w  M e x ic o  S t. U n iv . A g r ic .  S tn . R e s .
R e p t . 2 4 5 , L a s  C r u c e s .  13 pp .
H u f fa k e r ,  C . B . 1 9 7 0 . T h e  p h e n o m e n o n  of p re d a t io n  and its  r o le  in  
n a tu r e .  In : den B o e r ,  P .  J . , and  G . R . G r a d w e ll  (e d s . ).
D y n a m ic s  o f P o p u la t io n s . O o s te r b e e k , T h e  N e th e r la n d s . 611 pp .
K e i th ,  L .  B . 1 9 7 4 . S o m e  fe a tu re s  of p o p u la tio n  d y n a m ic s  in  m a m m a ls .
T r a n s ,  X I  In t .  C o n g . G a m e  B io lo g is ts  1 1 :1 7 -5 8 .
K itc h e n , D . W . 1 9 7 4 . S o c ia l b e h a v io r  and  e c o lo g y  of th e  p ro n g h o rn .
W i ld l .  M o n o . 3 8 . 96 p p .
K n o w lto n , F .  F .  1 9 7 2 . P r e l im in a r y  in te r p r e ta t io n s  o f co y o te  p o p u ­
la t io n  m e c h a n ic s  w ith  s o m e  m a n a g e m e n t im p l ic a t io n s . J , W i ld l .  
M a n a g e . 3 6 (2 ) :3 6 9 -3 8 2 .
K r e b s ,  C . 1 9 7 2 . E c o lo g y ; T h e  E x p e r im e n ta l  A n a ly s is  of D is t r ib u ­
t io n  and  A b u n d a n c e . H a r p e r  and R o w , N e w  Y o r k .  696 pp .
L e h t i ,  R .  A .  1 9 4 7 . T h e  G o ld e n  E a g le  a t ta c k in g  a n te lo p e . J . W i ld l .
M a n a g e . 1 1 :3 4 8 -3 4 9 .
L e o p o ld , A .  1 9 3 3 . G a m e  M a n a g e m e n t . C h a r le s  S c r ib n e r 's  Sons,
N e w  Y o r k .  481 p p .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
51
L in h a r t ,  S . B . , and  F .  F .  K n o w lto n . 1 9 7 5 . D e te r m in in g  th e
r e la t iv e  a b u n d an c e  of c o y o te s  b y  s c e n t s ta t io n  l in e s .  W i ld l .  Soc, 
B u l l .  3 (3 ) :1 1 9 -1 2 4 .
M a c A r t h u r ,  R . H . , and  J . H . C o n n e ll .  1 9 6 7 . T h e  B io lo g y  of 
P o p u la t io n s . J o h n  W i le y  & S on s, In c . , N e w  Y o r k .  2 0 0  pp .
M e c h , L .  D . , an d  P . D . K a r n s .  1 9 7 7 . R o le  of th e  w o lf  in  a d e e r  
d e c lin e  in  th e  S u p e r io r  N a t ' l .  F o r e s t .  U S D A  F o r .  S e rv . P a p . 
N C - 1 4 8 .  N o r th  C e n t . F o r .  E x p , S t a . , S t. P a u l,  M N .
O 'G a r a ,  B .  W . 1 9 6 8 . A  s tu d y  o f th e  r e p r o d u c t iv e  c y c le  o f th e
fe m a le  p ro n g h o rn  (A n t i lo c a p r a  a m e r ic a n a  O r d ) .  P h . D . T h e s is .  
U n iv . M T ,  M is s o u la .  161 p p .
__________ . 1 9 7 8 a , A n t i lo c a p r a  a m e r ic a n a . M a m m a lia n  S p e c ie s .
T h e  A m . S o c . o f M a m m a l,  9 0 :1 -7 .
 . 1 9 7 8 b . D i f f e r e n t ia l  c h a r a c te r is t ic s  o f p r e d a to r  k i l ls .
P r o c .  A n te lo p e  S ta te s  W o rk s h o p  8 :3 8 0 -3 9 3 .
 , and K ,  R .  G r e e r .  1 9 7 0 . F o o d  h a b its  in  r e la t io n  to
p h y s ic a l  c o n d it io n  in  tw o  p o p u la tio n s  o f p ro n g h o rn s . P r o c .  
A n te lo p e  S ta te s  W o rk s h o p  4 :1 3 1 -1 3 9 .
P im lo t t ,  D . H . 196 7. W o lf  p r e d a t io n  and u n g u la te  p o p u la tio n s .
A m e r .  Z o o l.  7 (2 ) :2 6 7 -2  78 .
R e ic h e l ,  J . D . 1 9 7 6 . C o y o te -p r e y  r e la t io n s h ip s  on the  N a t io n a l
B is o n  R a n g e . M . S. T h e s is .  U n iv . M T ,  M is s o u la . 94 pp .
R o b in s o n , W . B . 1 9 6 1 . P o p u la t io n  ch an g es  in  s o m e  co y o te  c o n tr o l  
a r e a s .  J . M a m m a l.  42 (4 ) :5 1 0 -5 1 5 .
S w a n g e r , J . 1 9 7 7 . A s p e c ts  o f doe p ro n g h o rn  s o c ia l  s t r u c tu r e  on
th e  N a t io n a l B is o n  R a n g e . M .S .  T h e s is ,  U n iv . M T ,  M is s o u la .
95 p p .
T h o m p s o n , W . K . 1 9 4 9 . P r e d a t io n  on a n te lo p e . J . W i ld l .  M a n a g e .  
1 3 (3 ) :3 1 3 -3 1 4 .
U d y , J . R .  1 9 5 3 . E f fe c ts  o f p r e d a to r  c o n tr o l  on a n te lo p e  p o p u la tio n s . 
U ta h  D e p t. F is h  and  G a m e , P u b l.  5 , S a lt L a k e  C ity .  48 pp .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
52
V a n  W o r m e r ,  J . 196  9. T h e  W o r ld  o f th e  P r o n g h o r n , J . B . 
L ip p in c o t t ,  P h i la d e lp h ia .  191 p p .
V o n  G n n te n , B . L .  1 9 7 8 . P ro n g h o rn  fa w n  m o r t a l i t y  on th e  N a t io n a l  
B is o n  R a n g e . M . S. T h e s is .  U n iv . M T ,  M is s o u la . 82 pp .
W o n n a c o tt , T .  H . , and  R . J , W o n n a c o tt. 1 9 7 2 . In t r o d u c to r y  
S ta t is t ic s ,  2nd  e d it io n . Jo h n  W i le y  and S on s, N e w  Y o r k ,
P p . 1 7 0 -1 ,  4 3 7 - 9 .
Y o a k u m , J . D . 195 7 . F a c to r s  a f fe c t in g  m o r t a l i t y  o f p ro n g h o rn  
a n te lo p e  in  O re g o n . M .S .  T h e s is .  O R  S t. C o l l . ,  C o r v a l l is .
112 p p .
___________. 1 9 7 8 , P r o n g h o r n . C h . 7 in : S c h m id t, J . , and J , L .
G i lb e r t  (e d s , ). B ig  G a m e  E c o lo g y  and M a n a g e m e n t. T h e  
W ild l .  M a n a g e . In s t i tu te ,  W a s h in g to n , D . C . 494  pp .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
A P P E N D IX  A
F A W N  M O R T A L I T Y  C A S E  H IS T O R IE S
53
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
54
C a s e  N o . 1 , F a w n  2
D o e  h e r d - -S o u th e a s t  
A g e  a t  d e a t h - -1 2  d ays
T h e  c a r c a s s ,  c o n s is t in g  o f th e  h e a d  and th e  r ig h t  le g , w as  
in c o n s p ic u o u s ly  b u r ie d  in  th e  c e n te r  o f a la r g e  s n o w b e r ry  p a tc h , 
c o v e re d  w ith  3 c m  o f s o i l  and d e b r is .  H e m o r rh a g in g  a t h ead  
p u n c tu re  w o u n d s  on th e  top of th e  s k u ll  and  b e lo w  and a n t e r io r  to  
a n  e a r  in d ic a te d  a p r e d a to r  k i l l .  T h e  ja w  w as  f r a c tu r e d .  M u lt ip le  
b i te s ,  m a d e  a f t e r  d e a th , w e r e  p re s e n t  in  th e  s h o u ld e rs . B e c a u s e  
th e  s k u ll  w a s  no t f r a c t u r e d ,  d e s p ite  n u m e ro u s  b i te s ,  and the  
p u n c tu re  w o unds  w e r e  s m a l l ,  th is  w a s  c o n s id e re d  a b o b c a t k i l l .
C a s e  N o . 2 , F a w n  3
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - -6  d ays
R e m a in s  c o n s is te d  o f tw o  s t r ip s  o f h id e  and th e  t r a n s m i t te r  
p a c k a g e . N o  s c a ts , h a i r  t r a c k s  o r  o th e r  s ig n  w e r e  p re s e n t ,  
in d ic a t in g  th a t  th is  w a s  not the  d e a th  s i te .  S ub cu tan eo us  
h e m o r r h a g in g  on b o th  p ie c e s  o f h id e  in d ic a te d  th is  w as  p r e d a to r  
k i l l ,  b u t i t  w a s  im p o s s ib le  to  d e te r m in e  th e  id e n t ity  o f the  
p r e d a to r .
C a s e  N o . 3 , F a w n  4
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - -6  d ays
R e m a in s  c o n s is te d  o f th e  t r a n s m i t t e r  p a c k a g e  and a b it  of 
h id e . T h e  fa w n  h a d  b e e n  d e a d  f o r  s e v e r a l  days and w as  foun d  
n e a r  th e  b o tto m  o f th e  s a m e  d ra w  as its  s ib l in g  (F a w n  3 ). C a u s e  
o f d e a th  w a s  u n kn o w n .
C a s e  N o . 4 , F a w n  5
D o e  h e r d - - L o w e r  W e s t  
A g e  a t d e a t h - - 4  days
O n ly  th e  t r a n s m i t t e r  w a s  fo u n d . F r e s h  b lo o d  s p o tte d  th e  
e la s t ic  and th e  b e l ly  e la s t ic  w a s  c h e w e d . T h e  c a u s e  o f d e a th  w as  
u n kn o w n . T h e  c a rc a s s  w a s  a d ja c e n t  to  c o y o te  dens ju s t  o u ts id e  
th e  N B R  p e r im e t e r  fe n c e . T h e  fe n c e  h ad  n u m e ro u s  h o le s  w h e re
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
55
th e y  f r e q u e n t ly  c a m e  in to  th e  R a n g e . C o y o te  s c a ts  w e r e  abundant 
t h e r e .  T w o  d ays  b e fo r e ,  I  w a tc h e d  a c o y o te  abou t 20  fe e t  f r o m  
th e  fa w n 's  m o th e r .  L i t t l e  in te r a c t io n  o c c u r r e d  a t th e  t im e ,  
b e y o n d  m u tu a l s ta r in g .  It  s e e m s  l i k e l y  th a t th is  fa w n  w a s  co yo te  
c o n s u m e d  i f  no t c o y o te  k i l l e d .
C a s e  N o . 5 , F a w n  6
D o e  h e r d - -S o u th e a s t
A g e  a t d e a th - - 2  3 d ays  m in im u m
T h e  la s t  d a y  I  r e c e iv e d  a s ig n a l f r o m  o r  saw  th is  fa w n  w as  
12 J u n e . T h o ro u g h  s e a rc h e s  th ro u g h o u t th e  s u m m e r  d id  not 
r e v e a l  a  s ig n  o f h im ,  n o r  w a s  he s e e n  d u r in g  th e  J u ly  o r  O c to b e r  
c e n s u s e s . T h is  fa w n  h ad  b e e n  s e e n  r e g u la r ly  w ith  o th e r  fa w n s  in  
A le x a n d e r  B a s in  b e fo r e  its  d is a p p e a ra n c e . H e  a ls o  c o n tin u e d  to  
r a n g e  in  th e  s o u th e a s t, w h e r e  he w a s  la s t  s e e n .
C a s e  N o . 6 , F a w n  7
D o e  h e r d - - L o w e r  W e s t  
A g e  a t d e a th - - 8  days
R e m a in s  c o n s is te d  o f th e  e a r ta g ,  s k u ll  f r a g m e n ts ,  an in c is o r ,  
a p r e m o la r ,  and  b its  of f le s h . T h e  t r a n s m i t t e r  p a c k a g e  w as  
fo u n d  3 m  f r o m  th e  r e m a in s .  A  s m a l l  o v a l o f b lo o d -s ta in e d  
m a tte d  g ra s s  s u g g e s te d  th a t th e  fa w n  w a s  k i l le d  o r  c o n s u m e d  a t  
th e  b e d d in g  s i t e .  T h e  v e r y  f r e s h  s ta te  o f th e  b lo o d  and b its  of 
b r a in  t is s u e  a d h e r in g  to  th e  s k u l l  in d ic a te d  th a t the  fa w n  had  
r e c e n t ly  d ie d  and  w a s  t o t a l ly  c o n s u m e d  in  a s h o r t  t im e .  A  c o y o te  
c a n  c o n s u m e  an  e n t i r e  fa w n  a t one fe e d in g , w h e re a s  a b o b c a t  
r a r e l y  ea ts  an  e n t ir e  fa w n  (O 'G a r a  1 9 7 8 b ). B e a le  and S m ith  (1 9 7 3 )  
fo u n d  in  U ta h  th a t  fa w n s  k i l l e d  b y  b o b c a ts  w e r e  a lw a y s  d ra g g e d  
f r o m  th e  k i l l  s i t e .  A p p a r e n t ly  th e  fa w n  w a s  c o n s u m e d  b y  a c o y o te .
C a s e  N o . 7 , F a w n  8
D o e  h e r d  - -  L o w e r  W e s t  
A g e  a t d e a t h - - 8  d ays
T h e  t r a n s m i t t e r  and  th e  r ig h t  f r o n t  le g  and  s h o u ld e r  w e r e  
fo u n d  in c o n s p ic u o u s ly  b u r ie d  in  a d e n s e  b u sh  F iv e  c m  of s o i l
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an d  d e b r is  h ad  b e e n  p i le d  o v e r  th e  c a r c a s s . Subcutaneous  
h e m o r r h a g in g  in d ic a te d  a p r e d a to r  k i l l .
C a s e  N o . 8 , F a w n  9
D o e  h e r d - - A le x a n d e r  B a s in  
A g e  a t d e a t h - -2 4  d ays  m in im u m
A  s ig n a l w a s  la s t  r e c e iv e d  on 17 J u n e . T h e r e a f t e r ,  he w as
n o t s e e n  w ith  h is  m o th e r  and s ib l in g  o r  d u r in g  a n y  c e n s u s . C a u s e
of d e a th  w a s  u n kn o w n .
C a s e  N o . 9 , F a w n  11
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - -3 5  days
T h e  h a rn e s s  d ro p p e d  f r o m  th is  fa w n  on 15 J u n e , b u t he w as  
o b s e rv e d  w ith  h is  r a d io e d  s ib l in g  u n t i l  2 7 J u n e . H e  w as  n e v e r  
s e e n  a g a in .
C a s e  N o . 1 0 , F a w n  15
D o e  h e r d - - N o r t h s id e  
A g e  a t d e a th - -2 1  days
N o  s ig n a l w a s  r e c e iv e d  a f t e r  16 J u n e , w h e n  he w as  la s t  s e en .
H is  s ib l in g  and m o th e r  w e r e  s e e n  f r e q u e n t ly  fo r  th e  r e m a in d e r  of
th e  s u m m e r .
C a s e  N o . 11 , F a w n  16
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a th - - 1 0  d ays
T h e  c a rc a s s  w a s  r e c o v e r e d  b y  m y  f ie ld  a s s is ta n t . T h e  fa w n  
had  b e e n  d e a d  a fe w  h o u rs  w h e n  fo u n d  ab o u t 70 m  f r o m  its  tw in ,  
w h ic h  had  b e e n  k i l le d  b y  a G o ld e n  E a g le  h a lf  a d a y  e a r l i e r .  
N e c r o p s y  r e v e a le d  no e x te r n a l  w o unds  b u t b r u is e s  w e r e  p re s e n t  
on th e  f r o n t  o f th e  s h o u ld e rs , f r o n t  le g s , and  th e  f r o n t  o f th e  b a c k  
f e e t .  T h e  s k e le ta l  m u s c le s  w e r e  v e r y  p a le , p a r t ic u la r ly  in  the  
h in d  l im b s .  T h in  s l ic e s  o f th e s e  m u s c le s  r e v e a le d  p e te c h ia l  
h e m o r r h a g e s . T h e  l im b s  s h o w ed  a s m a l l  a m o u n t o f e d e m a . T h e  
l i v e r  lo o k e d  n o r m a l .  T h e  fa w n  h a d  an a p p a r e n t ly  n o r m a l th y m u s ,  
good fa t  r e s e r v e s ,  and  had  b e e n  e a tin g  n o r m a l ly  (O 'G a r a ,  p e r s .
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c o m m . ). T h e  fa w n  m a y  h a v e  b e c o m e  f r ig h te n e d , ru n n in g  and  
s tu m b lin g  in  re s p o n s e  to  th e  e a g le  a t ta c k  and to  th e  m o th e r 's  
e n e r g e t ic  d e fe n s e  of th e  a t ta c k e d  fa w n s . T h e  n e c ro p s y  fin d in g s  
w e r e  c o n s is te n t  w ith  t y p ic a l  p a th o lo g ic a l f in d in g s  f o r  c a p tu re  
m y o p a th y  to  th e  e x te n t th a t r e t r o a c t iv e  d ia g n o s is  p e r m it te d .  
C a p tu r e  m y o p a th y  is  an  o fte n  f a t a l  d is e a s e  c h a r a c te r iz e d  b y  
e x te n s iv e  d a m a g e  to  m u s c u la r  t is s u e  and o th e r  o rg a n s  fo llo w in g  
s e v e r e  o v e r e x e r t io n  and  v ig o ro u s  use  o f m a n y  m u s c le s  (C h a lm e rs  
an d  B a r r e t t  1 9 7 7 ) . A lth o u g h  th e  n e c ro p s y  w as  no t s u f f ic ie n t ly  
th o ro u g h  f o r  a c o n fid e n t d ia g n o s is , th e  p ro b a b le  s c e n a r io  fo llo w in g  
th e  a t ta c k  o f th e  fa w n s  s u p p o rts  su ch  a d ia g n o s is  f o r  th is  a p p a r ­
e n t ly  n o r m a l  fa w n .
C a s e  N o . 1 2 , F a w n  17
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - - 9  d ays
T h e  c a rc a s s  w a s  fo u n d  h ea d  f i r s t  in  a s h a llo w  d itc h ,
" s t r a d d le d  as i f  c r a w lin g ,  w a lk in g "  (F ly n n , p e r s .  c o m m . ), T h e  
fa w n  h ad  a p p a r e n t ly  d ie d  th e  d ay  b e fo r e .  N u m e ro u s  ta lo n  w ounds  
in  th e  s to m a c h  and  g r o in  a r e a  and in  th e  f r o n t  o f th e  s h o u ld e rs  at 
th e  b a s e  o f th e  n e c k  w e r e  e v id e n c e  of a G o ld e n  E a g le  k i l l .  T h e  
in te s t in e s  w e r e  s q u e e z e d  and r u p tu r e d  and  th e  in te r n a l  o rg a n s  
p ro tr u d e d  f r o m  a le f t  v e n t r a l  t e a r ,  b u t no s ig n if ic a n t  fe e d in g  
o c c u r r e d .
C a s e  N o . 1 3 , F a w n  18
D o e  h e r d - - A le x a n d e r  B a s in  
A g e  a t d e a t h - - 1 8  d ays
T h e  s ig n a l w a s  lo s t  on 31 M a y . A f t e r  a th o ro u g h  s e a rc h  on  
8 J u n e , I  r e c e iv e d  an in t e r m it t e n t  s ig n a l f r o m  a h ig h  r id g e  and  
fo l lo w e d  it  to  th e  i n t e r io r  o f A le x a n d e r  B a s in . T h e  c a rc a s s  w as  
b u r ie d  in  a la r g e  s h ru b  and th is t le  p a tc h  and w as  c o v e re d  w ith  
3 c m  o f s o i l  and  l i t t e r .  T h e  c a rc a s s  w a s  b a d ly  d e c o m p o s e d  and  
h ad  p ro b a b ly  b e e n  d ead  s in c e  th e  lo s s  o f th e  s ig n a l.  T h e  r ig h t  e a r  
h a d  b e e n  c h e w e d  o ff . T h e  p o s it io n  o f th e  p u n c tu re  h o le s  in  th e  
s k u l l  s u g g e s t th a t  th e  fa w n 's  h e a d  h ad  b e e n  b it te n  b y  a m a m m a lia n
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p r e d a to r .  T h e  ja w  w a s  b r o k e n . P o s it iv e  id e n t if ic a t io n  o f th e  
p r e d a to r  w a s  n o t p o s s ib le ,  a lth o u g h  m y  f ie ld  a s s is ta n t  saw  a  
c o y o te  in  th e  s a m e  d ra in a g e  ab o u t 100 m  f r o m  th e  fa w n  on th e  
la s t  n ig h t th e  fa w n  w a s  s e e n  a l iv e .
C a s e  N o  1 4 , F a w n  20
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - - 1 0  d ays
T h e  fa w n  w a s  lo c a te d  on a r id g e  to p  ly in g  on its  r ig h t  s id e
w ith  le g s  e x te n d e d . T a lo n  p u n c tu re s  and  a s s o c ia te d  h e m o rrh a g in g
n e a r  th e  ja w  and  on th e  b a c k  and h ip  v e r i f ie d  th a t th is  w as  a
G o ld e n  E a g le  k i l l .  T h e  e a g le  fe d  on th e  le f t  s id e  b e h in d  the
s h o u ld e r , c o n s u m in g  the  v is c e r a  c o m p le te ly .  T h e  r ib s  had b e en
c le a n ly  s e v e r e d  c lo s e  to  th e  s p in e , a c h a r a c te r is t ic  e a g le  fe e d in g
p a t te r n .  A  la r g e  p o o l o f b lo o d  in  th e  b o d y  c a v ity  su g g es te d  th a t
th e  e a g le  b e g a n  fe e d in g  on th e  fa w n  a lm o s t  im m e d ia te ly  and th a t
th e  fa w n  d ie d  f r o m  b le e d in g  (O 'G a r a  1 9 7 8 b ).
C a s e  N o . 15 , F a w n  21
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - - 9  days
T h e  c a r c a s s ,  c o n s is t in g  o f th e  h e a d , f r o n t  l im b s ,  and
s h o u ld e rs  w a s  c a r e f u l ly  b u r ie d  n e a r  a b u s h . T h e  h o le  w a s  2 0 c m
d eep  and  th e  c a rc a s s  w a s  c o v e re d  w ith  3 c m  of s o i l  and l i t t e r .
T h e  n e c ro p s y  r e v e a le d  s m a l l  h o le s  in  th e  s k u ll ,  in c lu d in g  a t e a r
d ro p  sh a p e d  p u n c tu re  a t th e  to p  o f th e  s k u ll .  T h e  s iz e  and  shape
o f th e  p u n c tu re  in d ic a te d  th a t a b o b c a t k i l le d  the  fa w n . T h e  s k u ll
w a s  f r a c t u r e d  f r o m  b i te s .  H ad  th e s e  b e e n  c o yo te  b ite s  th e  s k u ll
w o u ld  h a v e  b e e n  m o r e  e x te n s iv e ly  d a m a g e d  (O 'G a r a ,  p e r s .  c o m m .) .
C a s e  N o . 16 , F a w n  22
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - - 6  days
M y  f ie ld  a s s is ta n t  r e c o v e r e d  th e  r e m a in s ,  c o n s is t in g  o f o n ly
th e  t r a n s m i t t e r ,  e a r ta g ,  and  b o n e  f r a g m e n ts  ( r ib  and s k u l l ) .  T h e
f r a g m e n ts  w e r e  5 m  f r o m  th e  t r a n s m i t t e r ,  n e a r  b lo o d -s ta in e d
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g r a s s .  T h e  a p p a re n t  c o m p le te  c o n s u m p tio n  in d ic a te d  a co yo te  
c o n s u m e d  th e  fa w n .
C a s e  N o , 17 , F a w n  23
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a t h - - 9  d ays
R e m a in s  in c lu d e d  a s t r ip  o f h id e  an d  b o n e  f r a g m e n ts ,  
in c lu d in g  th e  a r t ic u la t in g  end of a s c a p u la  p lu s  th e  h u m e ru s  and  
o th e r  lo n g -b o n e  f r a g m e n ts .  T h e s e  bones h ad  b e e n  c ra c k e d  and  
c h e w e d . T h e  c a u s e  of d e a th  w as  u n kn ow n .
C a s e  N o . 1 8 , F a w n  26
D o e  h e r d  - -  L o w e r  W e s t  
A g e  a t  d e a t h - -6  d ays
T h e  t r a n s m i t t e r  p a c k a g e  w as  fo u n d  u n d e rn e a th  a b a ls a m ro o t
(B a ls a m o r r h iz a  s a g it t a ta ) p la n t .  T h e  d is ta l  p o r t io n  of a f r o n t  le g
la y  on top  o f a  la r g e  f la t  r o c k .  N o  b lo o d , t r a c k s  o r  o th e r  e v id e n c e
w a s  p r e s e n t ,  in d ic a t in g  th a t  th e  le g  h ad  b e e n  c a r r ie d  o r  d ro p p e d
th e r e .  T h e  d is ta l  jo in t  w a s  s w o lle n . C a u s e  of d e a th  w as  unknow n.
C a s e  N o . 1 9 , F a w n  28
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a th -~ 2  3 d ays
T h e  t r a n s m i t t e r  and e la s t ic  (c h e w e d  and b lo o d y ) r e m a in e d .
C a s e  N o . 2 0 , F a w n  2 9
D o e  h e r d - -S o u th e a s t  
A g e  a t d e a th - -2  1 d ays
T h e  c a rc a s s  c o n s is te d  o f th e  h e a d  and s h o u ld e rs , w ith  the
f r o n t  l im b s  p a r t ly  c o n s u m e d  and e x p o s e d . T h e  p r o x im a l  end of
th e  le f t  h u m e ru s  w a s  c r a c k e d  and th e  d is ta l  end of each  le g  w as
g o n e . T h e  s k u l l  h a d  n u m e ro u s  s m a l l  p u n c tu re  w ounds and te a r s
b e lo w  th e  ey es  and u n d e r  th e  c h in , s o m e  w ith  su b cu tan eo u s
h e m o r r h a g in g . T h e  s k u l l  and  ja w  w e r e  f r a c tu r e d .  B ru is e s  and
m u s c le  h e m o r r h a g e s  w e r e  a s s o c ia te d  w ith  th e  b ro k e n  n e c k . T h e
s h o u ld e rs  and  r ib  c a g e  w e r e  p u n c tu re d  and s c ra tc h e d  fo llo w in g
d e a th . T h e  n a tu r e  o f th e  w o unds  (s h a p e  an d  s iz e )  and th e  s m a l l
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a m o u n t o f d a m a g e  to  th e  s k u l l  r e la t iv e  to  th e  n u m b e r  of b ite s  
in d ic a te d  th a t th is  w a s  a b o b c a t k i l l .  T h e  c a rc a s s  w as  fo u n d  n e a r  
th e  o th e r  tw o  b o b c a t k i l l s  ( F ig .  6 ) ,
C a s e  N o . 2 1 , F a w n  31
D o e  h e r d - - N o r t h s id e  
A g e  a t d e a t h - -3 8  d ays
O n ly  th e  t r a n s m i t t e r  p a c k a g e  r e m a in e d , th e  e la s t ic  w as  
c h e w e d  and b lo o d y .
C a s e  N o . 2 2 . F a w n  32
D o e  h e r d - - A le x a n d e r  B a s in  
A g e  a t d e a t h - -1 3  days
O n ly  th e  t r a n s m i t t e r  a tta c h e d  to  a 3 0 -c m  s t r ip  of h id e  w as
fo u n d .
C a s e  N o . 2 3 , F a w n s  3 3 , 34
D o e  h e r d - -S o u th e a s t
A g e  a t d e a t h - - s e v e r a l  h o u rs
V is i t in g  U n iv e r s i t y  o f C a l i f o r n ia  u n d e rg ra d u a te s  o b s e rv e d  an
e a g le  fe e d in g  on an  u n ta g g e d  fa w n  b u t a p p a r e n t ly  f r ig h te n e d  the
e a g le  a w a y . U p o n  r e tu r n in g  s o m e  h o u rs  la t e r ,  th e  s tu d e n ts  saw
an e a g le  c a r r y  and  th e n  d ro p  a seco n d  fa w n . I  r e t r ie v e d  b o th
c a rc a s s e s  th a t e v e n in g . T h e  fa w n s  w e r e  o n ly  a fe w  h o u rs  o ld  a t
th e  t im e  o f d e a th . T h e  f r o n t  le g  of th e  f i r s t  fa w n  w as  d is jo in te d
a t th e  s h o u ld e r  an d  w as  p a r t ly  e a te n . T h e  v is c e r a ,  r ib s ,  and
s p in e  w e r e  gone f r o m  th e  s h o u ld e rs  to  th e  h ip s . T h e  fa w n  b le d
f r o m  its  m o u th  b u t no h e a d  w ounds w e r e  p r e s e n t .  D eep  ta lo n
w o u n d s  sh o w ed  th a t th e  fa w n  h ad  b e e n  g ra b b e d  f r o m  b e lo w . H is
s ib l in g  w a s  in ta c t  e x c e p t f o r  ta lo n  w o unds and a s m a l l  am o u n t o f
fe e d in g  ab o u t 5 c m  a c ro s s  b e h in d  th e  r ig h t  s h o u ld e r .
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P R O N G H O R N  F A W N  D A T A
F a w n  N o . ___________ M a p _lo c a t io n ___________ D is ta n c e  f r o m  tw in
S ex________ W e ig h t_____________  T o ta l  le n g th __________ A p p ro x . age
G i r t h _____________  P la c e n ta  U m b i l ic a l  c o rd
C o n d it io n  (p e la g e , e x . p a r a s i t e s ,  a b n o r m a li t ie s )
P ic t u r e  # H a b ita t
R a d io  c o l la r  f r e q u e n c y _______________________ B a n d ___________ C h a n n e l
R A D IO  L O C A T IO N  
D a te  T im e  P u ls e  R e m a r k s  D a te  T im e  P u ls e  R e m a rk s
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F A W N  C A R C A S S  D A T A
D a te _________    A p p r o x im a te  t im e  of d e a th
T r a c k s  o r  s ig n _______________________________________________
T a g  # ____________________  W e ig h t_ ___________________ M a p  lo c a tio n
C a r c a s s  d e s c r ip t io n _________________________________________________
P ic t u r e  #
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F a w n
n o . Sex
T w in
no .
C a p tu r e
d a te
E s t im a te d
age
W e ig h t
(kg )
L e n g th
(c m )
G ir th
(c m )
1 ? N T " ' 20  M a y 3 da 4 .0 — M 3 8 .0
2 9 6 20  M a y 1 da 2 .7 62 .0 34.0
3 cf 4 2 0 M a y 1 da 3.2 7 1 ,0 36.8
4 9 3 20 M a y 1 da 3.2 66 .0 3 5 .6
5 9 — — 21 M a y 4 h 3.6 66 .0 39 .4
6 ( f 2 21 M a y 1 da 3.2 68.6 3 5 .6
7 d 8 2 3 M a y 6 h 3.2 6 4 .3 38.0
8 9 7 2 3 M a y 6 h 3.6 6 6 .0 38 .0
9 cT 10 25 M a y 5 h 4 .0 69 .9 38 .0
10 d* 9 25 M a y 5 h 4 .0 7 4 .9 39 .4
11 <f 12 2 6 M a y 2 da 3.6 69 .9 3 6 .3
12 cf 11 2 6 M a y 2 da 4 .7 6 9 .3 38 .7
13 cf N T 26 M a y 5 da 4 .5 74 .9 4 0 .6
14 cf 15 2 7 M a y 12 h 3.2 6 3 .5 3 6 .8
15 ■f 14 2 7 M a y 12 h 3 .4 6 3 .5 38.1
16 f  ' 17 2 7 M a y 1 da 3 .6 6 8 .6 38.1
17 f 16 27 M a y 1 da 2 .5 6 9 .9 3 5 .6
18 cf — — 27  M a y 2 da 4.1 66 .0 4 0 ,6
19 9 N T 2 7 M a y 3 da 4.1 71 .1 4 4 .5
20 cf 21 2 8 M a y 12 h 3.2 66 .0 38 .1
21 9 20 28 M a y 12 h 3.2 6 8 ,6 3 6 .8
22 d* 23 30 M a y 19 h 3 .9 6 8 .6 4 0 .6
23 cf 22 30 M a y 19 h 4 .3 71 .1 4 1 .9
24 cf 25 31 M a y 1 da 3 .9 66 .7 38.1
25 cf 24 31 M a y 1 da 3.6 6 4 .8 38.1
26 cf 27 3 June 4 h 3.4 6 4 .8 3 6 .8
27 cf 26 3 Ju n e 4 h 3 .9 6 8 .6 4 1 .9
28 9 29 3 Ju n e 3 da 3.6 63.5 ---
2 9 cf 28 3 June 3 da 2 .3 5 3 .3 3 2 .4
30 9 N T 5 June 1 w k 8 .0 — — 4 5 .7
31 9 N T 7 Ju n e 1 w k 5 .0 69 .0 4 4 .5
32 cf 33 7 Ju n e 5 da 4 .1 6 7 .3 39 .4
33 cf 32 7 Ju n e 5 da 4.3 6 8 .6 39 .4
34 9 N T 7 Ju n e 1 w k 5 .7 4 4 .5
" 'T w in  o b s e rv e d  b u t n o t ta g g e d .
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M e a n s  and s ta n d a rd  d e v ia t io n s  o f w e ig h t , le n g th , and  
g i r t h  o f ta g g e d  fa w n s  in  1 9 7 8 .
'N  = 3.
W e ig h t
(kg)
L e n g th
(c m )
G ir th
(c m )
1 d a y  o ld  
(N  = 2 1 )
X = 3 .5  
s = 0 .4
x = 67 .3
s = 3.1
X = 3 7 .9  
s = 2 .0
2 -3  d a y s  o ld  
(N  = 7)
X = 3 .8  
s = 0 .7
X = 6 5 .5  
s = 6 .6
X = 3 8 .4  
s = 4 .1
4 - 5  d ays  o ld  
(N  = 1)
X = 4 ,5 X = 7 4 .9 X = 4 0 .6
6 days  o ld  
<N = 5 )
X = 5 ,4  
s = 1 .6
X = 6 8 .6 *
s = 1 .3
X = 4 2 .7  
s = 3.1
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C o y o te
no . D a te Sex S ite A g e
W e ig h t
(kg ) C o n tr o l  m e th o d
1 12 M a y N S " 2 c# 13 s n a re
2 13 M a y d" A B 3 b 12 s n a re
3 17 M a y o' A B 4 a 15 h e lic o p te r gunn in g
4 17 M a y A B 5 a 13 h e lic o p te r gunn ing
5 17 M a y cf A B 2 b 11 h e lic o p te r g u nn in g
6 17 M a y ? N N S 3 b 10 h e lic o p te r gunning
7 18 M a y ? L N S 1 c 10 M - 4 4
8 2 3 M a y $ L SE 8 b 12 s n a re
9 24  M a y cf A B 1 b 15 h e lic o p te r gunning
10 24  M a y cf A B 1 b 13 h e lic o p te r gu nn in g
11 24  M a y cf A B 1 b 13 h e lic o p te r gunning
12 24  M a y $ N N S 1 c 7 h e lic o p te r gunning
13 2 4  M a y cf L W 2 c 12 h e lic o p te r gunning
14 24  M a y 9  L L W 1 b 10 h e lic o p te r gu nn in g
15 24  M a y cf L W 5 b 14 h e lic o p te r gunning
16 2 4  M a y cf L W 3 b 12 h e lic o p te r gunning
17 2 4  M a y 9  L N S 4 b 10 h e lic o p te r gunning
18 2 4  M a y cf N S 3 b 14 h e lic o p te r gunning
19 28  M a y cf A B 1 c 13 s n a re s
X = 2 .7 X =  1 2 ,0
s = 1 .9 s = 2 .0
*N S = N o r th s id e
A B A le x a n d e r  B a s in
SE = S o u th e as t
L W = L o w e r  W e s t
# a = ag e  n e a r ly  c e r ta in
b - s o m e  e r r o r  l i k e ly
c = e r r o r  l i k e ly
§ L la c ta t in g
N = n o n la c ta t in g
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